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OFFICE OF SECRETARY, 
Co.umswvs, O., February 21, 1889. 


To Members of the Ohio Gas Light Association :—As heretofore an- | — 


nounced the Fifth Annual Meeting of this Association will be held at 
Mansfield, Ohio, March 20 and 21, 1889; the first day’s session to begin 
at 9:30 a.m. standard time. 

The following papers are promised for the meeting : 


1. ‘‘The Methods of Taxation of the Different Gas Companies, and a 
Comparison of the Same,” by H. Wilkiemeyer, Portsmouth, Ohio. 

2. ‘‘Fuel Gas and Incandescent Gas Lighting,” by Edward Lindsley, 
Cleveland, Ohio. 

3. ‘“‘Gas Monopoly,” by W. W. Cantine, Alliance, Ohio. 

4. ‘‘A Holder-Tank Problem,” by Geo. H. Tayler, Warren, Ohio. 

5. ‘* Oil as a Fuel under Boilers,” by J W. Gwynn, Bucyrus, Ohio. 

6. ‘‘Carbureted Water Gas and its Advantages over Coal Gas,” by 
Chas. R. Faben, Jr., Toledo, Ohio. 


7. ‘*The Lowest Price at which Gas can be Profitably Sold in Small 
Towns,” by H. L. Hurlburt, Oberlin, Ohio. 

8. ‘‘ Fuel Gas: Results of Experiencein its Manufacture, Distribution 
and Use,” by Chas. H. Evans, Jackson, Mich. 

9. ‘‘The Welsbach Burner as a Commercial Article,” by Geo. W. 
Graeff, Jr., Philadelphia, Pa. 

10. ‘‘ Advantages of a Combined Coal and Water Gas Plant,” by Geo. 
Light, Dayton, Ohio. 

11. ‘‘ Results of the Adoption of Electric Lighting by aGas Company,” 
by L. A. Strong, Mansfield, Ohio. 

12, ‘“‘Is the Supply of Natural Gas in the Ohio Valley Failing?’ by 
Eugene Printz,” Zanesville, Ohio. 


In connection with the meeting there will be an exhibit of gas stoves, 
engines, burners, electric motors and any and all kinds of apparatus 
and appliances of interest to gas men and the lighting fraternity. A 
large room close to the place of meeting has been secured for this pur- 
pose, aud the interims of the various sessions can be pleasantly and 
profitably spent in examining this display, which promises to be much 
more complete and interesting than the one shown at our last annual 
meeting. 

In addition to this exhibit other objects of interest to members and 
visitors will be found in Mansfield’s Electric Street Railway, the Gas 
Company’s electric light works, and their new water gas plant. 

The St. James Hotel will be the headquarters of our Association, 
where very reasonable terms have been secured for members and visit- 
ors in attendance at the meeting. The sessions will be held inasuitable 
hall in the block adjoining the St. James. 

All members are again urged to attend this meeting prepared to par- 
ticipate in the discussion of papers read. 

Persons eligible to membership, who are not already members, are 
cordially invited to be present and join our Association. Visitors from 
other States and Associations will be welcome. 

Very respectfully, IRVIN BUTTERWORTH, Secy. 








[OrFic1aL NorTIcE. ] 


Second Annual Meeting of the Southwestern Gas Association. 
———— a ———— 


‘ Fort WortuH, Texas, Feb. 11, 1889. 
The Second Annual Meeting of the South Western Gas Association will 
be held at Austin, Texas, Tuesday, March 19, 1889. Itis earnestly re- 
quested that every member of the Association will make arrangements 
to be there. Matters of importance will come up for consideration, and 
a full attendance is desired. 

There will be several interesting papers presented, and a good time 
generally is expected. 

Austin is a city of especial interest to the fraternity, and in fact to 
everyone, being the central ray of that effulgent orb known as the Lone 
Star, Texas. : 

To those engaged in the gas business in Louisiana, Arkansas, Kansas, 
Colorado, New Mexico and Texas a cordial invitation is extended to join | 
rus and lend their aid and influence in the common cause—mutual im- 





provement. This is not a Texas institution, but is designed to bring the 
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gas men of the great South West into a union where they can compare 
experiences which are peculiar to our locality. Don’t forget to come. 
THos. D. MILLER, Secy. 








BRIEFLY TOLD. 


ie 

GENERAL HICKENLOOPER Comes OvT IN Favor OF THE COMBINA-| 
TION PLAN.—Last month it was mentioned in the JoURNAL that Mr. | 
Townsend had introduced in the Ohio State Legislature a bill which pro- | 
poses to confer on the gas companies of that State the right to supply | 
electric light within their respective districts, and it is quite probable that | 
the measure will in due time and process become a law. This fact, of | 
itself, is quite interesting, in that it shows the pronounced drift of senti- | 
ment respecting this question in the opinion of Ohio gas makers, where, 
however, many of the gas companies—possibly 25 per cent. of the total | 
—are now engaged in practically illustrating, with more or less success, | 
the eombination plan. But renewed interest attaches to the question | 
from the fact that the presentation of the matter from a legislative aspect | 
has been availed of by General Hickenlooper to show where he stands 
now in regard to the problem. Considering the wide publicity (popular, 
and deservedly so) that the General enjoys in the Buckeye State, and re- | 
membering that his opinions or judgment in regard to anything connect- | 
ed with the artificial lighting industry therein would have the merit that | 
comes to and from one who is thoroughly posted; hence, being valuable 
to obtain, it is not strange that he should be asked by one or more of the | | 
reigning legislators about his views on the Townsend bill. He was) 
asked the question, in reply to which he prepared one of his characteris- 
tic letters, and the same eventually found its way to the columns of the 
Cincinnati Commercial Gazette. Perhaps before going any further into 
the details of the General’s communication it might be well to mention 
that the Townsend bill merely permits the Ohio gas companies to engage 
in the supply of electricity under the ‘‘ terms, conditions and legal re- 
strictions that are now granted and imposed upon existing electric light 
companies.” In other words, all that is asked is a free field, without fa- 
vor; which, by the way, is all that the average gas man ever asks. To 
come back to the General’s opinions. The letter first speaks of the foot- 
ing obtained by electricity as a lighting agent and as a source of power, 
in both of which instances the writer admits that a standing has been se- 
cured, and that the possibilities for a, wider range in these are great. He 
then reviews the many and inefficient (all unprofitable) attempts of more 
or less irresponsible parties and companies to carry on the supply of 
electric currents in Cincinnati. His resume of these is particularly in- 
teresting, but does not impress one with an idea of the large profits that 
have so far been reaped by the shareholders in the various concerns. 
For example, the gross income of the Brush Electric Light Company 
for the past 5 years (organized in 1883) is shown to have been: 1884, 
$92,888 ; °85, $58,960 ; °86, $57,680 ; °87, $49,114; °88, $46,876.69—which 
shows that competition and all that it entails cut the gross income about 
50 per cent., while the working expense was, in the aggregate, cut not to 
exceed 20 per cent., despite all the glowing reports that we are treated to 
by the electricians concerning the grand advance that is daily, if not 
hourly, being made in the cheapening of methods of supply and distri- 
bution. Going on with his subject, the General reviews the dangers to 
property and person, and the impossibility of receiving any compensa- 
tion therefor, which arise from intrusting the supply of electricity to ir- 
responsible parties, and combats the objection to permitting the gas com- 
panies to enter the field, on the score urged by some that the latter would 
speedily monopolize the industry to the injury of those already in the 
field, by explaining that the public having an undoubted right to choose 
for themselves, would naturally favor the supplier that rendered them 
the best service at the lowest charge. This brings him to cite the advan- 
tages inherent to the gas company as a supplier of electricity over the 
company that essays to try the task independently. In evidence he 
speaks as follows : 

‘*A careful examination of the annual report of one of the most eco- 
nomically conducted incandescent electric light stations in the State, 
which has succeeded in realizing a profit of about 6 per cent. on its in- 
vested capital, shows that its running expenses may be properly clas- 
sified as follows : 











Per Cent. 
Labor and superintendenee.................... 25 
NERS US chE ESE ss cOEE Ged crvadedsxees shed 20 
ee ies ciene ntiasbee emits t 15 
UE Nepal beunichtbbesvedunsetesscvecee 7 
Oil, waste, water and insurance............... 11 
I tab aia la 5 Sec vcéwqos ossbbaves 8 
Office expenses, freight, Eats ore Baers os 8 


eee ee ee eee eee sree seseeee 





‘The following represents the proportionate detailed expense of op- 
erating an arc plant—one of the best and most economically managed 
in this vicinity : 


Per Cent. 
Labor and superintendence.................... 51 
Dei he kbbde babwens dankhok b¥eseSehenyes 20 
SON SUIIIINS oi ons odor naeccdonsdoncseass 6 
Reo vEk age dda biek ¥axWas$s4s «ens anecverees 15 
Oil, waste, water and insurance............... 4 
DE CecaNuvhes 6 as <vasbadeeeessehekns axe 2 
eee e eee PE Te . #2 

‘* And this the detailed expense of another similarly situated : 

Per Cent. 
Labor and superintendence .................. 38 
MEAG wos oan nis aie ses SRE SS pe UN Gis 4s SS 25 
eer eC oe ee eee 11 
ee ere eer Pere eer rer 15 
Oil, waste, water and insurance............... 4 
EOE ee eee PET ae 2 


Having shown the advantages that a gas company would have over 
|the independent operator in respect to many of the above items, and 
_mentioning the Cincinnati Company in particular, the General sums up 
| his belief in the following : 

‘*T think I am, therefore, safe in assuming that the Cincinnati Gas 
Company can operate an electric light station at an expense 33 per cent. 
less than can an independent organization. While they are doing but 
little if any better than paying running expenses, we can supply this 
character of light to the public at lower rates than they are now paying 
and make a manufacturer’s profit.” 

From the tenor of the General’s presentation of the case we infer that 
it will not be long ere the Cincinnati Gas Company will be engaged in 
the supply of electric currents, and reaping, in consequence, that ‘* man- 
ufacturer’s profit.” Knowing that Cincinnati gas shares are selling 
well above 100 per cent. over their par value,we understand thoroughly 
that the additional profit is not an absolute requisite to its financial 
strength, and prepares us for the paragraph in the General’s letter that 
reads : 

‘‘T am not controlled in my views by any consideration or fear of 
rivalry to the prejudice of the gas industry, for it has too long occupied 
the field of artificial illumination, and is now second only in commercial 
importance and as a field of financial investment to the railroads ; and 
with its invested capital of 500 millions is not likely to fear any honor- 
able competition in the sphere of its labors and usefulness, and in which 
it is still making rapid growth.” 





Mr. L. P. GrROULD, having been appointed manager of the gas 
works at Mendota, Ills., signalized his accession to power by announc- 
ing a reduction in gas rates, the concession to take effect on quantities 
consumed since the first inst. The gross rate is placed at $2 per M., 
with discounts for prompt payment, as appended : 


Monthly Consumption. Net Rate. 
I con 5 00e 5 cececeaiuedunnde $1.50 
3,000 ‘‘ fo chagak sass See bab wok 1.40 
Ci Peete rere or aw 1.30 


As the annual sendout from the Mendota works is not over 3 millions 
cubic feet, we incline to the view that the Geroulds (father and son) 
mean to tell a different story hereafter: and the proprietor (Mr. 8. A. 
Foley) is not the one to say them ‘“‘nay,” as the record of another of his 
properties (Lincoln, Ills.) conclusively proves. We are glad to say that. 
Mr. Gerould is enjoying good health. 





At the annual meeting of the Boston Company no other business than 
the reception and acceptance of Treasurer Greenough’s report was trans 
acted. The meeting was adjourned to the 25th inst., on which date it is 
presumed the Bay State Company will name the officers for the ensu- 


ing year. 





On January 9, 1884, Mr. T. A. Edison said to a World reporter: ‘‘ As 
soon as we begin operations the gas companies howl. It has been so in 
this city [New York] where, I venturp to say, within five years we shall 
furnish 98 per cent. of the light.” Now that the allotted time has ex- 


'pired, we might remark that the inciease in amount of gas sold in this 


icity in 1888 over that sold in 1884 was at least 30 per cent. In the mean- 
\ time, Edison’s ‘‘down-town station” has just managed to stand by its 


anchor. 
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Continued from p. 273. 
[OFFICIAL REPORT—REVISED BY THE SECRETARY. ] 


Nineteenth Annual Meeting, New England Association of Gas 
Engineers. 
WET hae SS Ponlhe 

HELD aT Youna’s Horen, Boston, Mass., FEBRUARY 20 and 21, 1889. 


First Day—WEDNESDAY, FEB. 20—AFTERNOON SESSION. 


On reassembling the President introduced Dr. Lewis M. Norton, of 
the Massachusetts Institute of Technology, who delivered the following 
lecture on 

THE COMPOSITION OF BOSTON GAS. 

It is announced on the programme that I am to speak this afternoon on 
the ‘‘ Composition of Boston Gas,” but what I have to say will relate more 
especially to the character and effect of the illuminants present in coal gas, 
My own experiments in this direction have been mostly confined to the 
Boston gas, and, therefore, any new figures which I may be able to give you 
will relate especially to the composition of the gas of this city. I propose, 
however, not to confine myself to that, but to discuss the general subject of the 
illuminants, their character, and their office. 

Common coal gas consists of two distinct ‘classes of bodies—the illumin- 
ants, or light givers, and the diluents, or light bearers, These diluents con- 
sist of certain combustible carbon compounds, and hydrogen, which, in burn- 
ing influence the temperature of the flame, but have comparatively little 
illuminating power in themselves. It has been held that these added very 
little to the light of the flame, but some late experiments tend to show that 
one of them, marsh gas (which has always been classed among the diluents 
rather than among the illuminants) is capable of furnishing a certain amount 
of light; so that, while it is properly a diluent, it also properly belongs, to 
a certain degree at least, among the illuminants. The diluents constitute a 
greater part of the volume of gas; while the illuminants, in volume, are 
comparatively small, in most cases not exceeding 6.5 per cent. of the total 
volume of the gas. I think that the analyses by the State Gas Inspector of 
Massachusetts, so far as they are confined to coal gas, very seldom show 
above 6.5 per cent. of illuminants. It would seem that the attention of gas 
chemists would have been directed to the examination of the bodies classed 
under the heads of illuminants, but the study of the literature relating to 
gas shows that the difficulties connected with this question have generally 
deterred examiners from anything more than an estimation of the total 
volume of the illuminants. Most of the chemists who have had to deal with 
the question of gas analysis have confined their attention solely to this one 
subject—the estimation of the volume—and have paid very little attention 
indeed to the character of that volume. That is due to several reasons. 
The problem is one of great difficulty. The amount present of certain of 
these illuminants is so small that it makes their estimation with anything 
like exactness a very difficult matter; and that reason has usually deterred 
investigators from attempting anything of this kind. Then, again, they 
vary in different gases to a certain extent, so that you cannot be sure what 
will be present in any given gas. Then, again, they have been very diffi- 
cult to separate; and in fact only in a few cases has any attempt been made 
to separate them, and to determine the actual percentage of any one illu- 
minant present in any given sample of gas. The analyst has usually con- 
tented himself with the determination of the per cent. of the gas absorbed 
by strong sulphuric acid ; and this quantity is commonly known as the per- 
centage of illuminants. The assumption sometimes made that two gases, 
having the same percentage of illuminants and all other constitutents, ought 
to have the same candle power, does not appear to be borne out by experi- 
ence, and is erroneous from a theoretical point of view. I have taken the 
pains to run down the column of illuminants in the report of the State Gas 
Inspector, and to compare them with the table of candle powers; and I 
have found that there are variations existing which are not at all explicable. 
These variations undoubtedly exist on account of the different character of 
the illuminants in the different gases, and the volume of illuminants is prob- 
ably a matter of minor importance. 

The illuminants present in coal gas consist of ethylene, propylene, acety- 
lene, benzol, toluol, crotonylene, and sometimes pentane and hexane. In 
the following table you will find the illuminants placed togetner, and also the 
diluents. (See Table I.) 

In this table you will notice that the illuminants as compared with the 
diluents are all very rich in carbon and poor in hydrogen. That is their 
general characteristic, as you will observe if you will examine their percent- 
age composition. This is so strongly their characteristic that it has been 
often said that the value of the illuminants in a gas depended upon the rela- 
tive percentages of carbon and hydrogen present in them. That is to say, 
the 1nore carbon and the less hydrogen there is present in the illuminants, 
the greater will be the illuminating power. There appear to be facts which 
substantiate that theory toa certain extent. Of the illuminants in this table, 
all except the last two (pentane and hexane), are commonly present in pure 








coal gas—gas made from coal alone; and the last two are probably al- 
ways present in greater or less quantity in gas enriched with naphtha. The 
pure coal gas contains a very small quantity of the two last illuminants, but 
you might expect to find them in considerable quantity in gas enriched with 
naphtha, The same can be said of amylene and hexylene. These two will 
be present in much larger quantity in gas enriched with naphtha, but will 
not be found in very considerable quantity in gas made from coal alone. 


Taste I,—Certain Constituents of Coal Gas and Naphtha Gas. 


Condition at 
Ordinary 
ILLUMINANTS. Symbol. Carbon. Hydrogen. Temperature 
ORIN gc ccna niscostus C,H, 85.71 per ct. 14.29 per ct. Gas. 
PORN so casic cascedees C;H, 85.71 “ 14.29 - Gas. 
PRIUS sc Sew icedes cassis C;H,o 85.71 es 14.29 ‘ Liquid. 
Hexylene..........00-seees C;H,. 85.71 és 4a = *s Liquid. 
Crotonylene.............. C,He 88.80 ‘* ike “ Liquid. 
Acetylene ......... osecsee C.H, 92.30 « y+ Gas. 
RSME Ginses <acesccaccacoss C.He 92.30 ‘ ia €«| |“ Liquid. 
OM eas ccsesiavaieskicece C:H; 91.30 * 8.70 * Liquid. 
POINIIIE  cs55nccadeaskaceces C;Hi, 83.33 ‘ 1¢G7 Ci‘: Liquid. 
PICING a cacdacsecstescveccs CeHi, a 16.75 “* Liquid. 
DILUENTS. 
Maral: Gae ....0.:c0cc005s . OH, 75.00 ‘ 25.00 ‘ Gas. 
OMNI  caticacacascsesees C.H, 80.00 ‘ 20.00 ‘* Gas. 
Carbonic oxide......... 9 O APES i >. ete Gas. 


The hydrocarbon of highest illuminating power, so far investigated, is 
without question naphthaline. I have not placed naphthaline among the 
hydrocarbons in this list, because very few investigators have ever been able 
to find it in coal gas. In spite of the fact that we all know that it is present 
in tar in large quantity, and in spite of the fact that we often regard the stop- 
page of gas pipes outside the gas works as due to the deposition of naphthaline, 
yet investigators who have attempted the analysis and examination of the 
illuminants of gas, have almost always failed to find naphthaline among 
them. In the Boston gas every attempt to find it has failed. So I have not 
classed it among the illuminants in this table. . Its percentage composition 
is higher in carbon than anything that we have here upon this list. Naph- 
thaline contains 93.75 per cent. of.carbon, and only 6.25 per cent. of hydro- 
gepv. But, if itis true that among the illuminants the value is in propor- 
tion to the percentage of carbon present, then the natural inference would be 
that naphthaline would be the most effective of all the hydrocarbons which 
we find among the products of the dry distillation of coal which would be 
likely to pass into the gas. Naphthaline is a very effective illuminant, as is 
well known. In fact, coal gas las been artifically enriched by naphthaline 
near the burner. 

Coming to those hydrocarbons which I have given upon the list, you will 
find that the illuminants run from 88.33 up to 92.30 per cent. of carbon. If 
the supposition is correct that the higher the percentage of carbon the 
greater the value of the illuminant, then we would from this table judge 
that the best illuminants to have in gas are benzol and acetylene. That 
would be the natural supposition if it is to be considered that the percentage 
of carbon present governs this matter entirely. But fortunately there are 
very few experiments on record with regard to the exact value as illuminants 
of these various substances. The experiments which I shall mention are 
confined entirely to two, benzol and ethylene. Those are the only two with re- 
gard to whose effect upon the illuminating power of gas we can be said to know 
anything at present; and so you can see how exceedingly obscure this sub- 
ject is, There may be others of as great value present, but those two are 
the only ones which have been examined. The least valuable of all these 
would appear to be the pentane and the hexane, judging from these figures, 
Next to them would follow the ethylene, propylene, amylene and hexylene. 
According to their percentage composition they each should have equal 
illuminating power; but that is probably not the fact, as it is likely that the 
constitution and complexity of the molecules has considerable to do with 
this matter. . ' 

Judging from this list the most advantageous substance to have present 
in illuminating gas would be the benzol. That would be the judgment you 
would naturally form in looking over this list. Benzol is seldom if ever 
absent from illuminating gas made from coal. It appears to have been first 
discovered in illuminating gas by Faraday ; and he discovered it by subject- 
ing a large volume of gas to cold and pressure, and succeeded in that way 
in causing the condensation of the benzol. It was afterward identified by 
Pitschke, in 1856. You will find from the books that the credit for the dis- 
covery of benzol is usually given to Berthelot, who obtained it from illumin- 
ating gas in 1876. Up to that time, as you will find in old books relating 
to gas, allusion is made to the presence of ethylene, rather than to the pres- 
ence of benzol as the important illuminant. Berthelot, in 1876, in the 
course of his investigations into the composition of Paris gas, found from 3 
to 3.5 per cent. of benzol vapor by volume in the gas. Since that time 
chemists have more and more inclined to the view that this is the most im- 
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portant substance present in gas, so far as its illuminating power is con- 
cerned. It appears to be always accompanied by a small quantity of toluol. 

Crotonylene, which is placed here among the illuminants, was first found 
in illuminating gas by Caventou, in 1873; and as it is almost invariably 
formed by the action of heat on petroleum naphthas it is probable that in 
coal gas enriched by naphtha this illuminant plays a very important part. 
As naphtha has been freely used in this country for enriching, and as the 
investigations of gas have been largely made in other countries, you will 
find that in a great many analyses crotonylene is not mentioned, or, if found 
at all, it is found in very small quantity ; but it is present in our gases here, 
which are enriched with naphtha, and in very much larger quantity, and it 
occupies an important position among the illuminants. 

Hexylene and amylene may also reach illuminating gas from the same 
source—naphtha—and may reach it from the coal, to a very slight extent. 

The examination of the character of illuminants by the ordinary method 
of gas analysis is entirely out of the question, on account of the minute 
quantities of certain substances present. Ordinary methods of analyzing 
gas simply determine, and are capable of determining only the total per- 
centage of illuminants, and if anything is to be found out about their char- 
acter some other method must be used. In fact Treadwell and Stokes have 
lately pronounced it impossible to determine the percentage of benzol pres- 
ent in illuminating gas by any method of gas analysis. 

The methods in use may give an approximation, but nothing more. The 
use of any of the ordinary methods of gas analysis in determining the per- 
centage of these elements seemed to me so uncertain that when I decided to 
make an investigation of the illuminants in the Boston gas I cut entirely 
loose from them, and dealt with a larger volume of gas. I used the absorp- 
tion method, as being one which would remove the illuminants as far as pos- 
sible from the gas, and place them in such condition, or so fix them, that I 
could investigate them ; and I did not rely at all upon the ordinary methods 
of gas analysis, which I have found are very inaccurate when applied to an 
investigation of this kind. 

In turning my attention to the Boston gas, andin studying its illuminants, 
the first that I investigated were ethylene and propylene. The amount of 
these present in gas can be determined with a tolerable degree of accuracy 
and without a very great deal of effort. The substances were absorbed from 
illuminating gas by means of bromine, with which they combine with great 
ease, and then these bromides were examined. After the bromides had teen 
separated and their weights taken, then the percentage of ethylene in the 
gas originally was calculated from the weight of bromide obtained. I used 
in these experiments from 15 to 25 cubic feet of gas, which is a very differ- 
ent thing from dealing with the necessarily small quantities used in the or- 
dinary methods of gas analysis, and it insures very much greater accuracy in 
detecting the presence of. a small quantity of any constituent. The 
bromides obtained by the union of the bromine with the gases were distilled 
in vacuo, and fractionated, and, after analysis, the per cent. of the sub- 
stances in the original volume calculated. The liquid bromides of ethylene 
and propylene left upon distillation in vacuo a solid residue, which was puri- 
fied by crystallization, and found to consist of crotonylene-tetrabromide 
and dibrombenzo!. These were separated by crystallization and examined. 

When it came to the question of determining the percentage otf benzol 
present, then we had to have recourse to entirely different methods. We 
could not absorb benzol ‘entirely by bromine. A certain proportion of it 
was absorbed, but by no means the whole. So we attempted to determine 
the percentage of benzol in the Boston gas by the absorption of benzol with 
nitric acid. That is an old method which has been used to-a certain extent. 
In fact it is one of the patented methods of utilizing the benzol in illumin- 
ating gas. We found that in passing illuminating gas through nitric acid 
that not only was the benzol taken up, but also other illuminants, such as 
hexylene and amylene, combined with nitric acid, giving us a product from 
which we could not separate the nitrobenzol. So we were not able in that 
way to determine the per cent. We had to have recourse to an entirely dif- 
ferent method for the absorption of the benzol from the gas. We used a 
method suggested first by Ditumar—that of passing the gas throagh olive 
oil. If ordinary illuminating gas is passed through olive oil, or a heavy tar 
oil, or a heavy petroleum oil, these oils will remove from the gas the illumin- 
ants which would be liquids at ordinary temperatures. In the table present- 
ed I have given the physical condition of the various illuminants at the or- 
dinary tempcrature, and you will observe that only three of them are gases 
at ordinary temperatura, the others being liquids. Those that are liquid are 
present in ordinary gas simply in the form of vapor disseminated through it. 
For the purpose of removing the benzo) I used olive oil, which seemed to 
work with perfect ease. I passed the gas through the olive oil, and then 
heated the oil with steam, drove out the liquid hydrocarbons, condensed and 
examined them. Having heated the oil, and passed steam through it, the 
steam carried over the liquids absorbed from the gas ; and after condensing 
the vapors we separated the hydrocarbons from the water. They consisted 
mainly of benzol and toluol. The olive oil probably absorbed the crotony- 





lene also, but on account of its extreme volatility we were unable to con 
dense it when the oil was treated with steam. 

Acetylene has sometimes been regarded as an important constituent of 
coal gas. It was discovered in coal gas by Berthelot, and has been found 
by some others. Berthelot founds upon the fact an elaborate theory regard- 
ing the formation of benzol in the retort. To determine the amount of acety- 
lene we passed the gas through subchloride of copper solution, which ab- 
sorbs it readily, then filtercd off the red precipitate containing the acetylene; 
decomposed this with hydrochloric acid, absorbed the acetylene in bro- 
mine, and weighed the tetrabromide found. We found that the percentage 
of acetylene was extremely small, amounting to not more than 0.1 to 0.05 of 
one per cent, of the volume of the gas. So that it may almost be left out of 
consideration in determining the illuminating power of the gas. It was pres- 
ent in extremely minute quantities in the several samples that we examined. 

Naphthaline was found 1n illuminating gas by Pitschke, who passed illu- 
minating gas through alcohol, in which naphthaline is very soluble, and in 
the alcohol he discovered a quantity of naphthaline. We tried this same 
process on the Boston gas. We passed some 35 cubic feet through alcohol, 
and then examined the alcohol, but it did not contain the slightest trace of 
naphthaline. We then tried to remove it by means of heavy petroleum 
naphtha, but did not succeed in obtaining a trace of it. We then had re- 
course to cold and pressure, and subjected the gas, under a pressure of five 
atmospheres, to a tempearture of 9° above zero, F. We only succeeded in 
condensing liquid hydrocarbons. In one ease only in the solids obtained by 
the action of bromine upon the gas did we find a small quantity of a sub- 
stance which may have been dibromnaphthaline. So that, in spite of our 
endeavors, we did not succeed in proving the presence of naphthaline in the 
Boston gas ; and I doubt if at the time we made this examination it was pres- 
ent in the Boston gas. We thought it possible that it might have been 
taken up by the water in the wet meter that we were using; but an exami- 
nation failed to yield the faintest trace of it. Therefore I think that the gas 
was practically free from it at that time at the place from which we took our 
samples. 

As to the other constituents of the gas, we did not examine them with any 
special care ; the usual Hempel process described this morning wasemployed. 
In the first column of Table II. the percentages obtained are tobe found. You 
will notice the extremely high percentage of nitrogen, which is very much 
higher than that usually found in Boston gas. This is a mean of several 
analyses which gave very good check results. I think it is fair to say that 
in all probability it was in the gas just at the time we happened to examine 
it; and yet I am of the opinion that the Hempel apparatus is inclined to 
yield higher figures in nitrogen than would be obtained by the use of such 
an apparatus as is used by the State Gas Inspector. I have found in 
examining other gases with the Hempel apparatus that the figures obtained 
for nitrogen were uniformly higher than those furnished by the Dayere ap- 
paratus. 

I present here a table containing all the analyses of coal gas which I have 
been able to find in print. It segms to be a small number indeed. You will 
notice that there are only six which approach completion; but these 
are all that I have found in literature in which the constituents of gas 
have been determined with any accuracy, or with anything like completeness, 
It may be that there are other investigations to be found in the records of 
the various gas works; but I think they have not been put into print, for I 
have examined into this question with very great care. You will see that 
this table comprises one analysis of Boston gas, one analysis of Konigsberg 
gas, one of Heidelberg gas, two of Hanover gas, one of Manchester gas, and 
a partial analysis of Paris gas. The figures in column VI. (Manchester gas) 
give the determinations made by Mr. George E. Davis. Those figures are 
calculated from his results. He presents his figures in an entirely different 
form; and in order to bring them into line with other figures which I have 
presented here, I have been obliged to recalculate his results. 


Taste II.—Analysis of Coal Gas, in Volume per Cent. 
B Il. Ill. IV. v. VI. VII 


Ethylene.........-.000 2.30 2.01 2.55 2.48 2.11 2.24 0.1—-0.2 
Propylene............- 0.73 0.72 1.21 0.64 0.37 rhas 0.02 
Ere 0.83 0.66 0.69 0.59 0.69 2.00 3.0—3.5 
Acetylene, Crotony- 

BOMe, CEO.ccccceccve, BAT ~ sorcce —socene «—avnene = wnncee —vensene 0.1 
Carbonic acid......... 0.12 1.40 3.01 0.48 0.81 err 
Carbonic oxide....... 6.08 4.00 8.88 7.42 11.19 err 
Marsh gas.........+++ 42.382 35.28 34.02 38.75 46.27 41.50 ...... 
Hydrogen. .........++ 35.35 62.75 46.20 47.60 37.55 45.70 ...... 
EE. cctsscesse sce AD eed aise ae | ee 
Nitrogen ..........0+00 9.98 3.18 2.15 2.02 ek. sine 2 Sebekios 


Specific gravity...... 0.41 TS hapdeee eantee™ caasese~:  avence DP hneae 
I.—Boston gas, by Norton and Doolittle. I1.—Konigsberg gas, by Blochmann. _III.—Heidel- 

berg gas, by Kinnicutt and Treadwell. IV. and V.—Hanover gas, by Fischer. VI.—Manchester 

(Eng.) gas, by Davis. VII.—Paris gas by Berthelot. ° 
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So far as I am able to learn, these samples are all pure coal gas, with the 
exception of the Boston gas, which is enriched by naphtha. It will be ob- 
served from the table that in general the percentage of ethylene remains 
nearly constant, from 2.01 to 2.55 being unusally present. The quantity of 
propylene varies within somewhat wider limits. It seems to have been ab- 
sent from the Manchester gas at the time this analysis was made ; but in 
other gases it varies from 0.72 to 1.21. When we come to the quantity of 
the benzol, we find that it undergoes even larger variations. Leaving out 
of the case the Paris figures, the benzol varies from 0.59 to 2.00 per cent. 
That is a very large variation indeed, and yet, there is a general tendency 
towards three-quarters of one per cent. 

Besides these illuminants, the Boston gas which I examined contained 
other illuminants, consisting of acetylene, a considerable amount of crotony- 
lene, and small quantities of hexylene and amylene, making up some 2.17 
per cent. of the total volume of illuminants. That is a very exceptional 
thing. Among these gases which I have placed in this table the Boston 
gas is the only one that is enriched by naphtha; and this peculiarity in the 
illuminants in the case of this gasis undoubtedly due to the use of naphthain 
enriching. It changes the character of the illuminunts to a considerable extent. 

In regard to the other constituents I hardly need to speak at all. It is 
greatly to be regretted that in preserving these analyses the makers of the 
analyses have not stated the candle power of the gases. I do not know the 
relation of the percentage of illuminants in these gases to candle power ; as 
it was not preserved by the persons who made the analyses, or at least not 
put on record by them, and I am unable to give you™ny figures that they 
may have made, The figures given by Berthelot upon the Paris gas, in 
column VIL, are very peculiar. They show a gas in which the sum total of 
the illuminants is practically benzol. There is very little else. That was 
found in several other analyses of Paris gas made about that time. Itisa 
very peculiar state of things which has never been observed in any other 
gas. In fact it was so peculiar that it was doybted by almost all the other 
investigators of gas, who scouted the idea that there was anything like three 
per cent, of benzol vapor present in the Paris gas. But on the whole I 
think that Berthelot has sustained his point. 

The question which we would ask with regard to these illuminants present 
in the gas, and the one of the greatest practical importance, is of course 
their relation to its illuminating power—to its light giving power. In other 
words, how much of the illuminating power is due to the presence of one 
constituent, and how much to the presence of another? In order to gain 
some information upon this point we subjected the gas which we had under 
examination to the action of olive oil to remove its liquid constituents, and 
then took the candle power of it to determine the loss in candle power caused 
by such removal, The mean of a number of estimates of candle power, be- 
fore the gas was passed through olive oil, was 18.27; and after the gas had 
been passed through olive oil the illuminating power was 7.03 candies ; 
showing that the liquid hydrocarbons, and the vapors which we had removed 
from the gas by passing it through the oil in this way, raised the candle 
power from 7.03 to 18.27. This is a very striking reduction. It has never 
been found that this oil would absorb gaseous illuminants at all; and it is 
doubtful if it would take up more than a trace of the propylene; but the 
liquid compounds are thoroughly removed. 

Some similar results have been obtained by others, but this is perhaps as 
striking as any of them. It shows that the removal of the substances which 
were in the form of vapor, and not as fixed gases, lowered the candle power 
from 18 to 7. So that you see that in such a gas the main reliance for 
illumination is upon the vapors of liquids which are present in it, and not 
upon the fixed gases themselves. It appears that 61.6 per cent. of the 
illuminating power was removed by extracting the compounds that were 
soluble in oil. 

The illuminating value of the various illuminants unfortunately has not 
been determined, as I have said, except in the cases of benzol and ethylene. 
Kuoblauch made experiments several years ago, and found that the illumin- 
ating value ot benzol vapor was about six times that of ethylene; and P. F. 
Frankland repeated the same experiments, at a later date, and obtained 
practically the same results. The result arrived at by these two investi- 
gators was that one volume of benzol vapor was equal, in round numbers, to 
six volumes of ethylene as an illuminant, In other words, that 6 per cent. 
of ethylene in a gas was necessary to do the work which would be done by 
one per cent, of benzol vapor. The candle power of pure ethylene, burned 
at the rate of five feet per hour in a standard burner, was determined by 
Frankland and found to be 68.5 candles, Figured upon that basis the can- 
dle power of benzol vapor, burned under similar circumstances, would be 
411.0 candle power. So that you can readily see that the infusion of a very 
minute quantity of benzol vapor into the volume of an illuminating gas is 
sufficient to make an enormous difference in its illuminating power. 

Frankland found further that a mixture of marsh gas and hydrogen must 
have 13.4 per cent. of ethylene added to it to reach 16.8 candles, while 
3.09 per cent. of benzol vapor gave a candle power of 22.9 candles, 





That is, if you were making an illuminating gas, the body of the gas consist- 
ing of marsh gas and hydrogen, you would have to put in 13.4 per cent. of 
what is ordinarily called illuminants, if it was ethylene alone, to reach a 
candle power of 16.8. That would be a figure very far beyond anything 
found in ordinary illuminating gas. Still, he found that 3.09 per cent. of 
benzol vapor gave a candle power of 22.9. From this you see the enormous 
advantage of benzol vapor over éthylene; and these figures show very strik- 
ingly the difference in value of those two illuminants. 

This difference, however, becomes very much less if you look at this whole 
question from another point of view. That is the point of view of weight. 
If you examine into this question of advantage from the point of view of 
weight you will be surprised at the results that you will obtain. Calculated 
upon the basis of percentage by weight, benzol vapor has only about 2.1 
times the value of ethylene; while calculated by volume it has about six 
times. So that the question of weight comes in here very seriously. 

It is to be regretted that no figures exist regarding the effect of propylene, 
acetylene and crotonylene as illuminants. Theretisa prevailing opinion that 
these compounds all have a much greater effect than ethylene, but I am un- 
able to find thatit is founded upon any experiments. There is an opinion that 
amylene and hexylene are still more effective, but there seem to be no fig- 
ures upon which that opinion can be based. In fact, the candle power of 
these other substances in the form of vapor gases have never been determined 
as far as I am able to learn. It can be safely asserted, I think, that benzol 
is the most valuable of all the illuminants, and its presence is to be desired 
in illuminating gas in the largest quantity which will not cause inconvenience 
by condensation in the pipes—that is, as much as will remain in the form of 
& permanent vapor in cold weather is desirable in gas. It appears from the ex- 
periments that we have made that it is one of the most desirable substances 
that can be put in. You are probably aware that Davis, at a time when 
benzol commanded a higher price than at present, proposéd to remove it 
from gas entirely, and if necessary replace it by other and cheaper illumin- 
ants. He proposed a variety of methods for carrying this out. In the course 
of his investigations he examined the illuminants which were present in the 
gas made by certain private works, and separated the different substances. 
He used sufficient gas to obtain about two quarts of all the liquids. He 
found that of all the liquids obtained from the gas about 75 per cent. was 
benzol. Now, while the percentages of illuminants in ordinary illuminating 
gas are very small looked at from the point of view of volume (usually not 
exceeding 6.5 per cent), on the other hand, if you take those percentages 
and recalculate them into weight, you will reach some striking results. 
These substances which are present in gas as illuminants are very much 
heavier than the other bodies which go to make up the volume of the gas; 
and when they are calculated into weight percentages, the illuminants in 
gas which seem insignificant in the case of volumes, rise to figures which 
are considerably significant in the case of weight. I have recalculated my 
own analysis of the Boston gas on the basis of weight, and have obtained the 
following percentages by weight : 


VMI oss o ciacss Sa demoresios wee. 5.4 
PRG OEO oo 8 5s. ces 2.5 
Pe veo i ccine tama dewierd fe 5.4 
Oanhomie Gxitie. oc 0. 5. cc escc es 14,1 
DEE eT Ee eee 5.9 
ROIS oct chive aswelewansues 57.2 


A comparison of these figures with those already given show some very 
striking differences, 

I have recalculated the Blochmann analysis of the Konigsberg gas in the 
same way, and with this result : 


PMN x 6/5 3s kg cinto sina tec sewer 5.1 
IES von xsd eavetiwssoncdas 2.7 
Wa ea icacdvvincsccacdsdesd 4.7 
COMOINO COMING. dai5560 2 sec ceees 22.7 
PEW vio S coe's cjs'sc acs cine eeses 9.7 
RMN 55k sioeisicarcccdasvecun 51.7 


The only other one in which the data necessary for recalculation were at 
hand was the analysis of the Manchester gas, by Davis, which yields follow- 
ing result: 


Ie so. 5.565. sts ncew cue ves 5.0 
rT Pee 

RE oo oro aca <hcew sev doen cases 12.5 
30 a) 7 a rr rer 13.0 
ES ook ices ahtadnaes enews 7.1 
NIN Sire was Cieruare ssc. cu le ears 52.0 


Now, while we have to deal with only 6.5 per cent, of volume of illumin- 
ants, upon the different basis of weight percentages, the illuminants run 
from 12.5 up to 17.5 per cent. ‘Looked at from the point of view of weight, 
they cease to be so insignificant as when we look at them from the point of 
view of volume. They really constitute, judging from the point of view of 
weight, a very considerable portion of the gas ; and we can readily see why 
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their presence is of so much importance. It would seem, therefore, that, 
taking benzol alone, three per cent. by volume would give a great increase of 
illumination; whereas with three per cent. by weight we would get compar- 
itively little light ; but in the case of Paris gas, if it could be refigured upon 
such a basis as I have used with the others, we would very likely have 15 
per cent. of benzol vapor, and possibly even more—showing that the weight 
is, after all, the essential thing in these illuminants, and that the illuminat- 
ing power depends upon the weight of the illuminants to a greater degree 
than upon their volume. It might well happen that two gases, for example, 
would yield upon analysis six per cent. of illuminants. If the six per cent. 
of one gas was ethylene, and the six per cent. of the other gas was a mixture 
of ethylene and benzol, the weight per cents. would vary very largely. So 
that you would find in that way that the analysis in volume per cents. gave 
very little idea of the candle power ; but if figured in weight per cents. the 
difference between two such gases would be apparent. So that the expres- 
sion by volume per cents, is, from this point of view, quite deceptive. 

The proportion of the total benzol, which is formed in the distillation of 
coal, which passes into the tar is a somewhat interesting question. The 
amount of benzol which passes into the tar is relatively small, while the pro- 
portion of toluol is much greater. I subjected a sample of the Boston tar to 
distillation, and found that I was able to get 0.39 per cent. of benzol; the 
per cent. of toluol was about the same, and that of xylol a little less. In 
round numbers I suppose that the tar would have yielded 1 per cent. of 50 
per cent, benzol. 

I have taken the amount of benzol that I found in the gas and compared 
with it the amount that goes into the tar. Ido not know whether you will 
be surprised, but I was surprised at the very small proportion of benzol that 
passed into the tar—nearly all of it remaining in the gas. I made a calcula- 
tion upon the basis of 4.5 per cent. of tar and 9,000 cubic feet of gas to the 
ton of 2,000 pounds. I think that is not an excessive amount of gas to the 
ton of coal carbonized. Figuring upon this basis I found that from a ton of 
coal about one-half of one pound of benzol would pass into the tar, and 16 
pounds of benzol into the gas; that is to say, about 32 times as much benzol 
went into gas as went into the tar. I have found that those figures agree 
approximately and somewhat closely with the figures obtained in Paris during 
the ten years from 1876 to 1886, where the conclusion was reached that about 
one twenty-fourth of the beuzol went into tar, and that about twenty-three 
twenty-fourths went into the gas. I had always believed until I made these 
figures that a considerable portion of benzol was condensed and passed into 
the tar; but this calculation, which I think is approximately correct, will 
show you that that is not the case, but that the most of the benzol passes 
into the gas, and that very little goes into the tar. And that makes explic- 
able, perhaps, the number cf patents that have been taken out for processes 
of removing benzol from gas—using the gas as a source of benzol rather 
than the tar, because it is evident that most of the benzol has gone into 
the gas ; and therefore, if you wish to get benzol, that is the place to look 
for it. Davis took out a number of patents and placed several plants in op- 
eration in England a few years ago, when the price of benzol was high. His 
plan was to take the benzol from the gas and then enrich the gas again; but 
at the present low price for benzol it is found that this process does not pay. 
However, if the price of be: zol ever goes up again the gas is the place to 
look for it, and not the tar. 

There is one other point of view which is important iu considering this 
question, and that is in the matter of enrichers. If the benzol is the most 
valuable of the elements, and if ethylene and propylene are subordinate in 
value, what is the best enricher to use to bring up the candle power of gas ? 
It is unfortunate that we have not here a great many experiments to guide 
us. I suppose that iu this State, and perhaps in \ew England, the main en- 
richers might be said to be cannel, naphtha and residual ; and possibly crude 
oil is used to a certain extent. Those are the four that are generally used. 
Now, the question arises, which will be the best to use from the point of view 
of the composition of the illuminants? The cannel is ordinarily sure upon 
decomposition to furnish some benzol, and also furnish gas of high candle 
power. In regard to the composition of the gas obtained by heating cannel 
coal very little, in fact almost nothing appears to be known. A few experi- 
ments of my own upon the composition of gas furnished by the decomposi- 
tion of albertite at a high temperature give all the information that I have 
been able to gain in this direction, as far as the nature of the illuminants is 
concerned. The decomposition of albertite at a high temperature gives rise 
to gas of high candle power. In the experiments which I made I found that 
it contained about 27 per cent. of illuminants, and its illuminating power was 
four times that of the Boston gas. The sample that I examined gave upon 
distillation almost no ethylene ; but propylene was present to a very consid- 
erable extent, as were also hexylene and amylene. So that under the circum- 
stauces iu which I heated albertite it gave rise to very little of ethylene and 
comparatively little benzol, but mainly hydrocarbons of the ethylene type 
were found, consisting uf propylene, hexylene, and those of about that com- 


ri i 

I am sorry I cannot give you any definite figures with reference to the de- 
composition of cannel. It seems to me if cannel is to be used for an enricher 
it is a subject that needs careful investigation ; and I have not been able to 
find any data in regard to it. In fact I am uncertain in my own mind 
whether the decomposition of cannel gives rise to any considerable quantity 
of benzol or not. Frankland in one of his papers has said that it does not ; 
but I can find no experimental authority for his statement. 

Naphtha is used as an enricher to a very great extent; but naphtha is of 
necessity somewhat uncertain in its action. It has been shown that ata 
moderate rate of heat naphtha furnishes very little benzol—very little indeed. 
The hydrocarbons of the benzol series are hardly formed at all by the de- 
composition of naphtha at ordinary high heats. That is a subject upon which 
I have made a somewhut prolonged investigation ; and the question has been 
investigated also by others. It seems to be conceded that the amount cf 
benzol that can be obtained from naphtha is very smal]. On the other hand, 
naphtha furnishes ethylene and propylene very easily, and begins to furnish 
them at very low heats, and as the heat rises furnishes them even more 
readily ; so that the gain that comes from the use of naphtha as an enricher 
I am justified in saying will consist very largely in the ethylene obtained 
from it. It furnishes other illuminants, as hexylene and amylene also. 
There are a number of patented processes for obtaining benzol from naphtha, 
but thus far the effort has been attended with entire failure. The thing 
does not appear to be practicable. 

With regard to the use of heavy oils, such as residuum and crude oil, Imay 
say that there is douktless more benzol produced in the decomposition of 
residuum than in that of naphtha. The only experiments which bear upon 
this would seem to relate especially to the residuum of Russian petroleum. 
Unfortunately the Russian petroleum contains compounds belonging to the 
benzol class; so that the results of these experiments are not as definite as 
we might wish. A considerable yield of benzol was obtained from the de- 
composition of residuum—a considerably greater yield than can be obtained 
from naphtha. ; 

Tar has been recommended as an enricher, perhaps on the ground that it 
contained henzol. Tar undoubtedly does contain a very considerable per- 
centage of hydrocarbons belonging to the benzol series, and these compounds 
upon decomposition give rise to benzol. The amount of such compounds is 
perhaps 12 to 15 per cent. of the total weight of the tar; so it is conceivable 
that, by a proper use of the tar, a gas of high candle power, containing ben- 
zol, might be obtained, but the volume would not be large. Some have 
thought that tar contained a great amount of benzol which could be had by 
simply heating the tar. But that is not so. The tar must be heated toa 
point at which these other compounds present in it are decomposed, before 
any large percentage of benzol or gas of high illuminating power can be ob- 
tained. 

Now, in relation to the different illuminants there is one other question to 
be considered, and that is the infiuence of the diluents upon them. It may 
be that such is the nature of ethylene that although it adds but little to the 
candle power, yet if it is diluted with carbonic oxide the effect of the dilution 
with carbonic oxide might not be as serious upon it as it is upon the benzol 
vapor, for example. That is, the character of the diluent might bave a great ~ 
deal to do with the actual amount of light which these various illuminants 
would furnish in the gas. In regard to the effect of various diluents upon 
these gases there are very few experiments. 

In regard to the character of the diluents, and the relative effect of the 
various diluents upon gas, there are quite valuable experiments by Mr. 
Hinman, of this city, which are to be found in one or two of his reports, 
and we must depend for our information in this matter upon the work of 
Messrs, Frankland and Hinman. 

There is another peculiar fact in relation to enriching with naphtha which 
it is worth mentioning. Mr. Moore, in his investigation into the character 
of the Granger water gas, found in his analyses, which were made upon 
water gas made at Worcester, Mass., and in another sample which he exam- 
ined, a considerable percentage of benzol. Hefound from 1.5 to 2.6 volume 
per cent. of benzol vapor formed by the heating of the water gas and naph- 
tha vapor together. I have said that I founlit practically impossible to ob- 

tain any such percentage of benzol by the decomposition of naphtha; but it 
is not impossible that this result may be obtained wh. n naphtha gas vapors 
are heated together with water gas, asin the Granger prccess. So that 
while naphtha directly may not furnish benzol with any ease at all, yct if 
heated with a certain amount of water gas, the result appears to be quite 
different. 7 

With regard to the questin of what heats will produce the largest per- 
centage of benzol—that «f course is a question which I em not fitted to an- 
swer; but if you are to rely largely upon the percentage of benzol which i; 
present in the gas for the illuminating power then it becomes a very import- 
ant question to you as to what heats will give you the highest percentage of 
it. I think of late years the tendency has been to use heats which give the 
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greatest volume of gas, without, perhaps, considering so carefully the illu- 
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minating power of the gas. I think the tendency has been to produce higher 
heats constantly, and so increase the volume of gas per ton of coal carbon- 
ized. It seems to me that such a principle as that might well injure the gas 
to a very considerable extent; and it seems to me it is questionable if it 
would not be better to use lower heats, and obtain in that way somewhat 
higher illuminating power. That is what I should expect, looking at 
it from a purely theoretical point of view—that with higher heats less 
benzol would be present in the gas; and per contra with lower 
heats I should expect a much greater yield of benzol in the gas. 
The benzol vapors as soon as formed probably undergo a certain amount of 
decomposition before they leave the retort. It has been a question whether 
the benzol was formed inside the retort by the action of the heat upon such 
vapors as acetylene and ethylene, or whether acetylene was formed by the 
decomposition of benzol inside of the retort. Both views have been held to 
a considerable extent, and I believe that both of these are correct, and that 
both of these reactions take place. My own experiments show that ethylene 
is converted to a certain extent, at high temperature, into benzol, and ex- 
periments also show thut benzol at high temperature is converted into acety- 
lene, So that this question of the decomposition of benzo! vapor inside the 
retort is not a very important one. The retort my be giving more benzol 
vapor from the action of heat upon the ethylene, or it may be decomposing 
benzol, and giving less. It is impossible to say, as no one knows anything 
with regard to the temperature at which these reactions take place. 

I shall be glad to answer any questions with regard to this matter, if I 
can answer them; and I shall be very glad to get information with regard 
to illuminants, and their character, now, or at any time, from members of 
this Association. I propose to investigate this question more carefully as I 
may find leisure for it. 

Discussion. 


\ 


Mr. Lansden—I would like to ask Dr. Norton the percentage by 
weight of the illuminants in coal gas. 

Dr. Norton—If you add up the weights given, you will have 13.3 per 
cent. by weight in the gas—that might be very different ia another gas— 
it would depend entirely upon the character of the illuminants ; but in 
this case there are 6.3 by volume and 13.3 by weight. 

Mr. Lansden—That, as I understand, is in the case of gas enriched by 
naphtha? 

Dr. Norton—Yes. The highest figure is 17.5, in the case of gas which 
practically contained benzol and ethylene. 

Mr. Learned—In speaking of the illuminants which he absorbed by 
oil, he said that the gas after passing the oil was about 7-candle power. 
Where do the illuminants in that gas come from ? 

Dr. Norton—From the ethylene and propylene which are not absorbed. 
by oil; probably also slightly from the marsh gas—for marsh gas is not 
entirely without illuminating power. 

Mr. Learned—You say that low heats are conducive to the oe ser- 
1es ; and at the same time, if I understood you correctly, you say that it 
is only from high heats that you can get benzol. What I want to get at 
is this: In my own practical experience I find that on a yield of 54 I get 
as good candle power as I do on a yield of 5 feet. Now, why is that? I 
distill my tar and find very little light oils in it. I take the analyses of 
the gas, as made by the State Inspector at different times, and find a 
slight increase of hydrogen, a slight increase of carbonic oxide, also a 
slight decrease in marsh gas; but one of the queerest things is that my 
illuminants are very small—amounting to only about 4.3 percent. ; while 
I find, by comparison with these other gases, that they contain about 6 
per cent. of illuminants. Why isit? I run high heats, and yet I get 
that change. I have faith to believe that the analyses are nearly cor- 
rect, from a comparative point of view, because they all seem to agree. 
Now, am I right in running these high heats? I believe I am, for the 
very reason that it comes right down to the question of the production 
of those illuminants ; and it seems to me that with those high heats I 
get an increased quality of illuminants—more than other people do in 
ordinary heats. Am I right in that ? 

Dr. Norton— What do you use as an enricher ? 

Mr. Learned—Lima oil—not the natural oil, it is the residuum, the 
lighter oils having all been taken out. 

Dr. Norton—You use what, to my mind, is one of the very best en- 
richers. I said that that was a question about which I had no practical 
knowledge ; but it would seem to me that at too high temperature there 
would be a liability to split up the benzol and so show a decrease in the 
percentage of it. 

Mr. Learned—I thought that by splitting up the hydrogen and carbon 
compounds I made other compounds, which added to the quantity of my 
illuminants. There is one thing that I got right lately in relation to 
benzol in my gas, and that is that I have noticed that there has been in 
the neighborhood of 3 per cent. by volume of benzol. 


Dr. Norton—I gave one result of that kind, showing about 2 per cent. 

in the Manchester gas. 

Mr. Jones—Has Professor Norton ever examined common coal tar for 

benzol—I mean that which is made in works where they do not use the 
regenerative furnace for high heats ? 

Dr. Norton—I have not. 

Mr. Jones—I know that the tar distillers complain of a lack of benzol 

in the tar made over regenerative furnaces; and they claim that tar con- 

taining a large percentage of benzol is the best for saturating their pa- 

per and for general uses. It would be interesting to know the difference 

in percentage of benzol in country tar and the tar made in the regenera- 

tive furnaces in Boston. 

Dr. Norton—I am obliged to you for the suggestion, and will try to 

have such an experiment made. 

Mr. Lamson—I have heard some talk about the tar made in large cit- 

ies and the tar made in country towns. I find there is a great deal said 

in the city about the tar made in country towns, while in the country 
towns they talk about the tar made in cities. I would like to ask the 
Professor a quéstion or two about the naphthaline which he found or 
did not find, in his experiments when he made his analyses of the Bos- 
ton gas. I think there can be no question but what there must have 
been a certain percentage of naphthaline in that gas. Probably it was a 
very small percentage, but without doubt there must have been some. 
Naphthaline has never troubled us very much in Boston ; but I believe 
under proper conditions you can develop naphthaline in the sys- 
tem at almost any time. At certain times you find quite a considerable 
amount in various parts of the works, and at other times there is practi- 
cally almost none. I have no doubt that if any of us went to work we 
could develop evidence of naphthaline. I have no question that naph- 
thaline must be present in some form or other in thegas. Now, I would 
like to ask him, as an expert chemist, if some of these other components 
of the gas would form naphthaline; or whether there were present com- 
ponent parts of naphthaline in some other form ? 

Dr. Norton—Not after the gas has left the retort. 

Mr. Lamson—The naphthaline must be there. 

Dr. Norton—I have no question about itin my own mind. When I 
began the investigation I made experiment after experiment, and in one 
of them I got something which gave me the idea that there might be a 
faint trace, but too small to be determined by any of the methods that I 
could use. You will observe, in going through the analyses which I 
have presented, that there is no naphthaline found. 

Mr. Lamson—What struck me was that you were so positive about it, 
and everyone else had failed to find any trace of naphthaline, when 
everyone of the gentlemen present would probably say, if asked, that 
they believed there was naphthaline presentin that gas and in their own 

as. 
* Dr. Norton—I have heard of the closing of pipes by its deposition, and 
it has seemed to me almost incredible that it should not be present in 
the gas. I think that Davis found a slight trace of it in the Manchester 
gas ; and Faraday found aslight trace of it, I do not know in what gas ; and 
Fischer found it in the gas which he analyzed. With those three excep- 
tions I think that no one has really found it in analyses of gas. 

Mr. Lamson—I believe I can take the gas which the Professor has 
tested and produce from it evidence of naphthaline. That is, while he 
is making his analysis I believe that I can demonstrate that there is 
naphthaline in the gas. I think Boston is very fortunate with regard to 
the presence of naphthaline in the gas; but I know that there is a cer- 
tain percentage of it, and it seems to me that in so careful and thorough 
an analysis some trace of it should have been found. 

Dr. Norton—And so it seemed to me. 

Mr. Boynton—What, in the Professor’s opinion, will be the effect 
upon these illuminants of passing the gas through a very low tempera- 
ture; for instance, passing it through a main that is enclosed in frozen 
ground and condensing frost inside the pipe; and also upon the com- 
parative condensation of his illuminants, which are liquid—whether they 
would be precipitated faster ? 

Dr. Norton—There would be condensation in any illuminating gas 
when subjected to the action of a freezing mixture. 

Mr. Boynton—Would the benzol suffer the most? 

Dr. Norton—The toluol would suffer most; then benzol; then the 
hexane; next in order the hexylene; then the pentane and amylene 
about together. 

Mr. Taber—I wish to ask Dr. Norton if he has thought of the varying 
conditions under which the gas is made—the changes in temperature of 
the retort and of the stand-pipe—which at first might develop benzol and 
then disintegrate it. A few years ago I had some figures present of the 

different temperatures of the stand-pipe during the charge. I have not 
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got them with me now, but I remember that they varied very essentially 
during the charge ; the temperature of the stand-pipe, which might at 
one time give off one of these series might at another time give another, 
and split up the first. Have you ever considered that subject? That is, 

have you considered that our gases might be entirely different < one min- 
ute from what they are half an hour later ? 

Dr. Norton—I have never considered that subject at all, but I can 
readily see that it might be so, and that it might make a great deal of 
difference. 

Mr. Taber—If that was the case, how would these gases be in the 
holder? Would they be thoroughly mixed ? 

Dr. Norton—I should suppose so, but I do not know about that. 

Mr. Taber—I have always had the idea that the gases which we make 
vary essentially almost every moment during the charge. That what 
we are called on to analyze might be one moment one gas and at an- 
other moment another gas, unless the gases were all embraced in the 
holder, thoroughly mixed up, and an accurate sample taken of the 
whole. 

Mr. White—I was much interested in what the Professor had to say 
on the subject of benzo] ‘n the tar. Some years ago I gave a great deal 
of attention to that subject. We were searching for a cheap method of 
enriching our gas, and Mr. Curley, of Wilmington, Del., had invented 
a box in which he carried all the liquid products from his hydraulic 
main, which was heated by a coil of steam pipe, and all the gas from 
the retorts passed over (not through) the liquid—but simply through 
under the top of this box, and there was-supposed to be mixed with the 
light hydrocarbon vapors that were supposed to be liberated by hot 
steam acting upon the tar which had come over from the main. Mr. 
MclIlhenny, of Washington, D. C., noticed that in his works (where the 
gas was then, as now, subjected to very careful and constant govern- 
ment inspection and analysis) that very soon after adopting this device 
his gas was showing an unusual quantity of impurities in the way of 
extra ammonia and sulphur, which he could not account for in any 
other way than that they were being liberated from the liquid products 
frum the hydraulic main. My relations with Mr. McIlhenny being 
very close and friendly, we exchanged some letters on the subject; and 
I commenced, then, at the Citizens works in Brooklyn, N. Y., a very 
careful investigation of the subject. The idea that there was absolutely 
no benzol product to be had from the tar taken from the hydraulic main 
was scouted by everyone that I then consulted with. I extended my 
investigation to the tar taken at different points throughout the works— 
from the condenser and also from the final depository, the tar well; but 
failed under very careful tests to discover any unusual quantity of ben- 
zcl. Iam very much obliged to the Professor, as he now lifts me out of 
the dilemma I have been in for some years as to whether I was utterly 
incompetent or ignorant, or whether the gentlemen who were criticising 
me were ignorant of the facts. I was then satisfied, and have been for 
years, that we gain nothing whatever in using tar, as we are compelled 
to use it about our works, in the enrichment of our gas. 

Mr. Lansden—In regard to this matter of carbonization, I want to 
say that I was criticised a few years ago by the English Journal of Gas 
Lighting for a certain remark that I made. I asked the question why 
it was, when you charged a retort with chunks of coal, that for the first 
half hour you got twenty candle gas; while at the fourth hour you got 
ten candle gas. I said I thought that inside that chunk of coal, if you 
broke it up, you would find as good gas as on the outside. The criticism 
was if that was so the outside of the coal would show a denser condition 
than the inside. It appears to me that if any man will examine a piece 
of coke worked off in four hours he will find that the outside is a great 
deal more dense than the inside. Therefore, as Mr. Taber speaks of 
changing conditions all the time, my theory is that, starting from the 
inside, the illuminants, in passing out through the lump or mass of this 
material, would be deposited and left behind. In regard to naphthaline 
I may say that I never heard of it until I commenced using Pittsburg 
coal. The western coals do not give it. They were not rich enough. 
As to the difference between country and city tar, I may say I have 
known the manufacturers of tar paper. after they had saturated several 
hundred tons of paper with country tar, to use it to build a dyke with— 
it would not stick together—so that for the purpose of saturating paper 
they had to send and get the city tar. 


Mr. Harbison—I move that the Committee, and. Professor Norton, re- 
ceive a hearty vote of thanks—the Committee for securing such a lecture, 
and the Professor for delivering it. 


(The motion prevailed). 


Mr. H, 8. Chase (Great Falls, N. H.) followed with a paper detailing 
some 





EXPERIENCES WITH A SPRINGER CUPOLA. 


Mr. President and Gentlemen :—In spite of my remonstrance to our 
most worthy Secretary I find my hastily-written paper forming a part 
of this meeting’s bill of fare. If you will consider it as merely a side 
dish, an entree, perhaps, like the cold pork and apple sauce at thecoun- 
try hotel, and judge it accordingly, I shall feel relieved. 

After some two years of investigation the Great Falls Gas Light Com- 
pany decided last spring to replace its coal benches by a Springer water 
gas cupola, and that this action may be understood I will give a brief 
sketch of the circumstances which called for the change. 

More than half our total output is consumed in the mills of the Great 
Falls Manufacturing Company, a corporation which controls one of the 
finest plants and water privileges in New Hampshire. The total water 
shed of the Salmon Falls river issubject to this Company’s control, giv- 
ing ample water power, and the corporation under its present efficient 
management has a financial standing which is high among the cotton 
mills.. 

Our 10 and 8-inch mains ran through the yard of this Company on 
their way to the town, and the mills’ draught, when all lights are burn- 
ing, somewhat affect the town pressure, but not materially. Our output 
in the heavy season, with dark days and the mills burning all day, often 
times increases to what may be called a ‘‘cold shiver” degree; for 
formerly, with all retorts running, and our output exceeding our holder 
capacity by one-half, the crown sheets would not seldom approach 
alarmingly near the water line. New holders were not at present. ad- 
missible, and we turned to the cupola as a hopeful solution of ourspecial 
difficulties. With the cupola we should be as well off in summer as in 
winter, and a succession of dark days, in June or July even, should no 
longer have terrors for us. In addition to this prevailing point we de- 
sired to reduce the selling price of gas without reducing our profits, and 
the cupola bid fair to put gas into the holder for us at considerably less 
cost than we were able to do with our benches. We could doubtless 
have reset our benches in an improved manner and thereby reduced 
the cost of coal gas quite a little, but the cupola idea prevailed, and we 
contracted with the National Gas Light and Fuel Company, of Chicago, 
on advantageous terms, for a 48-inch, 25-foot cupola under a guarantee 
in regard to items of cost in manufacturing and quality of gas. During 
the early summer the apparatus was set up in the works, taking the place 
of two old benches, which were pulled down and the bricks used for the 
generator pit, which is eight feet deep, and is floored with plank on rail- 
road iron at the level of the retort house floor. 

Doubtless most of those present are acquainted with the Springer de- 
sign, but I have brought a blue print or two which may perhaps make 
the operation clearer. 

To get at the root of the matter, consider if you please a vertical sec 
tion of the cupola. We have, say, 600 pounds of coal in the generator, 
supported by the double extra wrought iron pipe grate, through which 
water flows to the seal. Below this grate the blast from a No. IV. 
Sturtevant blower enters and forces combustion upward. Just above 
the charging door, which is at the floor level, the brick lined generator 
is closed by a solid arch, so that the products of the first combustion— 
the so-called producer gas—can escape to the superheater only through 
the outside brick-lined cast iron tees, which give opportunity for the 
cast iron valves and seat away from direct influence from the fire. This 
valve being open, the producer gas enters the bottom of the superheater 
and passes up through checkered brick work in the usual fashion and 
out through flat valve at the top ef cupola into wrought iron stack, and 
so through the roof. At the bottom and half-way up the superheater 
suitable nozzles admit blasts from the blower to complete combustion, 
regulated by conveniently placed lever gates. 

Thus far we have practically the ordinary cupola; now for the 
special points. Our guarantee calls for a 20-candle power gas with use 
of 54 gallons of Lima oil per 1,000 cubic feet. In order to practically 
use the crude oil the present style of cupola was designed—this one of 
our’s being, so far as I know, the only Springer in New England. The 
differences are as follows : 

Steam of 80 to 100 pounds is admitted on top of coal in generator in- 
stead of below it, so that the fuel gas is made by a downward passage 
through the incandescent coal. From the ashpit a fuel gas pipe passes 
outside the cupola to the top of the superheater, being furnished with a 
suitable brass expansion joint and a lever gate at convenient height. 
Through this pipe the fuel gas (CO and H) passes to the top of super- 
heater brick, where it meets the spray of oil thrown in by a steam in- 
jector, to which the oil runs by gravity from an elevated measuring 
tank. Thence the fuel gas, now enriched, passes downward through 
the checkered brickwork, reaching gradually, and last, the hottest 
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brick, thereby giving better opportunity for the greater part of the oil to 
be made into gas with less amount of tar and lampblack. From the 
bottom of the superheater the gas passes to the wrought iron seal, and 
thence to usual condensers and purifiers. 

The disadvantages of this apparatus are evident—namely, a certain 
complication of parts, as some nine gates and valves must be handled 
twice during each 20-minute run, besides engine connections. The ad- 
vantages are of course equally apparent in the practical use of a cheap 
enricher and a low figure for coal per 1,000 cubic feet made. 

Our figures, based on a make of 40,000 cubic feet per day of 12 hours, 
may be interesting, and are as follows: Labor of one man (gas maker), 
who does all work in connection with cupola, except bringing in coal, 
which is done by night watchman, who also looks after purifiers, etc., 
etc. On this basis of 40,000 cubic feet per day, our coal should not ex- 
ceed 38 lbs. per 1,000 cubic feet, and oil, as above given, not over 5} galls. 
As oil in tank cars at the works, losses reckoned, costs us less than 3 
cents per gallon, we are able to put gas into holder at a very reasonable 
figure. 

The question you will naturally ask is, ‘‘ Are we satisfied with cupola 
and crude oil?” I will answer, ‘‘ Not entirely ;’ and the objections are, 
perhaps, these : 

1st. The powerful odor of the unburned gas, which renders very 
small leaks extremely offensive to consumers. This odor is, of course, 
bencficial on the score of discovering leaks; but is, on the whole, a dis- 
advantage. 

2d. The liability of the cupola, if not in first-class condition, to make 
a troublesome light tar which passes condensers and purifiers and makes 
serious bother at the burners, and gives an odor to the burning gas 
which is noticeable in closed rooms. This can, of course, be avoided by 
proper care in gas making; but we all know that the undesirable will at 
times appear. In this connection the very expressive phrase of one of 
our (of course) clothiers is to the point: ‘‘Mein Gott!” says Vesehoff, 
‘*dot gas haff a —— fine light, but it haff a —— bad schmell!” And 
this reminds me—if you will pardon the break—of another of Vesehoft’s 
remarks, which is a fact properly vouched for. He appeared one day 
at the counting room of the Manufacturing Company, and inquired for 
a certain Courbet, a Frenchman. ‘‘ Doesh he vork here?” The pay- 
master assented. ‘‘ Vell,” said Vesehoff, following the natural instinct 
of his race, ‘‘doesh he bay his bills?’ ‘‘ Well, no,” said the paymaster, 
‘**T doubt if Courbet does pay his bills.” ‘‘ But, mein freund,” retorted 
Vesehoff, ‘‘ he must bay his bills! Vy, I haff solt him a sute of glose !” 
‘*T’m afraid, Vesehoff,” replied the paymaster, ‘‘that you’re caught this 
time ; I doubt if you get a cent out of Courbet.” ‘‘Ach, mein Gott, mein 
Gott!’ lamented Vesehoff, ‘‘I vish I hat known dot, and I vould not 
haff charge him so much for de glose; and den I vould not lose so 
much !” 

But to come back to business. As another point,we cannot, as we de- 
sired to do for the benefit of the mills, run a high candle gas, as our ex- 
perience has been that a gas above 24 candles will smoke and smell when 
burning ; although we can make such a gas and still not exceed our 
guarantee of 54 gallons of oil, yet we find it advisable not to run over 20 
to 22-candle power, with corresponding decrease of oil. 

We cannot properly charge the new apparatus with the bother—very 
serious while it lasted—from the cutting out of accumulations of old tar, 
naphthaline, or what not, from the mains by the new gas, the stopping 
of tips thereby, nor with the equally serious trouble which we had with 
our condensers and purifying material, until the experience came which 
enabled us to handle these pruperly for the new gas. 

But under our special circumstances there is one other point of im- 
portance. I had with coal gas introduced and sold at reasonable rates a 
large number of the albo-carbon cluster burners, and was thereby ena- 
bled to displace kerosene to a considerable extent, with great satisfaction 
in the light to consumers. The trouble now is that the new gas does not 
work as well with these burners as the coal gas did, tending to form a 
black deposit of carbon in the heaters, and so affecting the Bray special 
tips that 1t was necessary to cut out the cloth checks entirely. This rem- 
edies the stopping, but interferes somewhat with the steadiness and quiet- 
ness of flame, which was a great advantage with the old gas. 

Speaking of steadiness of flame, I may perhaps mention a point given 
to me some little time since which was new to me, although it may be 
an old story to you here. I have found it of benefit, however, and per- 
haps some one else may appreciate it. Itis this: If the tip of a burner 
be so adjusted that the minor bottom curve of the enclosing globe is on 
a horizontal line with it—ordinary 4 or 5-inch globe holders being used— 
the flame will be perfectly steady, giving an entirely satisfactory reading 
light, without the annoying flicker which any other position of the tip 
will produce. As for patent burners ; we had trouble at first with Lun 


gren’s from a slight tar deposit in the regulator, which is now, however, 
overcome. 

I have had also four Welsbach incandescent burners at work with the 
new gas for some few months, giving very satisfactory results as tocon- 
sumption of gas and brilliancy of light; the weakness being, of course, 
in the durability of the mantles, as was expected. These four burners 
are, however, all running at the present time—soid to consumers—and so 
far, including the four mantles now on them, I have used eight months, 
two of which were broken by the breaking of the chimneys and one by 
curious handling by a careless investigator. 

As a conclusion, in regard to the comparative availability of the gases, 
we have now a gas giving a markedly brighter flame than the old, but 
with characteristics which about neutralize this advantage. We areable 
to manufacture more cheaply than before, but perhaps not markedly 
less than modern methods of coal gas manufacture would have per- 
mitted us to do, especially as our market for residuals has always been 
good. 

But in addition we have the advantage—and, as I have said, the im- 
portant point with us—of an apparatus of ample capacity to handle our 
wide range of output, due to the concentration of so large a portion of 
our business in the mills, which may burn all day one day and use 
scarcely a thousand feet the next. As for the dangerous quality of the 
new gas we find acertain difference in degree. A heavy dose of the 
new gas will give a severe headache, where similar inhalation of coal 
gas would scarcely have been noticed. . We are, perhaps, less inclined 
to tap with pressure on in narrow trenches, although I made a first ex- 
periment myself in a bad trench without ill effects. 

I have had no opportunity to study the chemical composition of the 
gas, nor have I its specific gravity. Its increased weight requires a tip 
about two sizes larger to get proper sized flame. A seven-foot burner I 
give the preference to. The candle power I arrive at by tests with a bar 
photometer, which I constructed some little time since, compared with 
the Jones jets, which are our common reliance ; asa proper bar test takes 
more time than I can often give. 

We young men in the small works who geta taste of everything from 
stock-ledgers to Stillson wrenches, have perhaps too little time for any 
one thing by itself. The varied experiences are, however, good for us, 
and if, after we have frankly stated some of our difficulties before this 
goodly Association, the older and wiser heads will stand up too and say 

the words which will give usa lift over an obstacle, we shall feel that 
the time spent over our efforts has been, for ourselves at least, not 
wasted. 
Discussion. 


Mr. Lansden—In figuring the coal at 38 pounds to 1,000 cubic feet of 
gas, do you figure the coal required to make the steam for running the 
apparatus ; or is it just the number of pounds of hard coal used in the 
generator ? 

Mr. Chase—It is the number of pounds used in the generator. We 
used in addition to that about 10 pounds in boiler. 

Mr. Parker—Your average for the year would be larger than that? 

Mr. Chase—Yes. That is on the basis of making an average of 40,000 
cu. ft. We do not make that average. 

Mr. Sherman—I move that the thanks of the Association be tendered 
to Mr. Chase for his exceedingly fair and impartial report of his experi- 
ence in the manufacture of water gas. It is the best paper I have ever 
heard read on that subject. (Applause.) 


The motion prevailed. 
LTo be continued.) 








Notes and Comments. 
a 


By OBSERVER. 


We now pass out on to the street. Larger mains and services are be- 
ing put down than formerly. In fact, owing to the increased and ever- 
increasing demand for gas, this is necessary, and large mains insure to 
gas men that great desideratum—a low-working pressure, which, of 
course, means a minimum of leakage and a more satisfactory supply to 
the burner than where small mains are in use anda high pressure has to 
be maintained to insure an adequate supply. 

If two leads are run from the gas works in opposite or parallel direc- 
tions (according to conditions), but meet and connectin the center of the 
town, I think the plan a very desirable one ; for a more uniform pres- 
sure is thus obtained than where only one main supply exists. 

In running services care should be taken to close up thoroughly the 
openings made in the wall through which the pipes pass. It is at this 
spot that frost proves troublesome ; for if an aperture or chink is left a 
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current of cold air passes around the pipe. A curb-cock is a good thing 
to have, in case of fire. 

The meter is a very important factor in the supply of gas. Much is 
expected—too much, probably—from this much abused, yet faithful and 
uncomplaining servant. If the gas is poor or the supply inadequate, it 
is the meter ; if the lights are unsteady, it must be the meter ; and if the 
bill is large, it is undoubtealy the meter that is at fault. It is usually set 
in some place so as to be ‘‘out of the way”—any place from the coal 
hole to the cupola. There are some places where a meter should not be 
set—a very warm place, a damp one, under the sink or washbowl, or 
near the butcher’s salt barre'. A meter should never be allowed to 
hang, but should be placed on a firm, level shelf. 

I think the capacity of a meter is often over-estimated. I have known 
gasfitters (?) to recommend a three-light meter to supply 15 or 20 burners; 
and they would declare with the fullest assurance that a meter of that 
size would carry 12 to 15 lights. It may ‘‘carry” them ; but it is expect- 
ed of a meter that it perform something more than offer no serious re- 
sistance to the flow of gas to the burner. A meter is a measurer— 
please to emphasize that » but it is apt to fail of its whole duty when 
overworked—and have its days shortened also. I believe the question of 
meter capacity was discussed recently in one of our Association conven- 
tions, where the rates settled on were, say : 


30 feet per hour for a 3-light meter. 
50 “ce sé e “c 5 e 
100 ec e “ec iad 10 “cc 
And so on. 


Shall we take out the meter? This is a question the gas superintend- 
ents are asking themselves, where the electric light is mainly used, but 
where they have gas to fall back upon when the former illuminating ve- 
hicle fails, as it is apt to. I would answer, ‘‘No.” This is ‘‘the last 
link ” that connects the gas company with the consumer. That severed 
and we are out on the street. I admit there are two sides to this ques- 
tion—and it is exasperating sometimes to have our light called on ‘‘to 
play second fiddle” to its inferior ; but as the lane is long that has no 
turn in it, and in view of the great future that gas has before it, it is best 
to do all possible to conserve its every interest at present. 2 

Where the arc light has displaced the gas lamps on thestreet, the riser 
should be capped up and the lanterns removed ; but do not remove the 
posts. They will not bring more than old iron is worth, and they are 
worth more to the city to stay where they are. A small town out on the 
Illinois river was recently saved $500 in one year by this proceeding. 
They (the lamp posts) kept the local electric light company ‘‘in good. 
form.” 

If the streets are lighted by gas permit me to suggest keeping the 
lamps clean. I have seen lamps where the g'ass was so dirty that the 
light was very seriously obstructed. On the other hand, an example of 
the most effective street lighting by gas that I had ever seen was at Min 
neapolis, Minu.; and that, in great measure at least, was because of 
clean glasses in the lantern frames—though it may be well to add that 
good gas and five lamps to the block (of the boulevard proper) may have 
had something to do with it. 

There seems to be a growing tendency among gas companies to keep 
burners in order, to supply new ones without charge, etc. This is as it 
should be. The electric light men have to keep their carbons, wires and 
what-not in order. I say they have to do it, for if they did not do so 
their ‘‘ occupation would soon be gone.” Mr. James Cheney, President 
of the Fort Wayne (Ind.) Gas Company, says it is the manifest duty of 
the gas companies to take care of the burners. Now, Mr. C. is a gentle- 
man of much experience, has given the gas business close study and at- 
tention for many years, and knows what-he is talking about. He claims 
that the same burners that were put on when the gas fixtures were 
originally placed are often allowed to remain on for years, to corrode 
and clog and afford an inferior light, with the result that the blame is 
charged to the gas ; and hence that it is the duty of the gas company to 
see to it that its light is being used under the best possible conditions, 
just as much as it is the business of the electric light company to make 
the best of its light. I call that good square talk, and would like to say 
further that we might do -well to copy the form of the electric light 
burner—I speak now of the incandescent electric light; for (first) it 
points downward and throws its light in the same direction ; second, its 

light is inclosed in clear glass. But we, with gas, light our ceilings 
mainly, and afterwards our tables with what is left from the further toll 
taken by a heavily ground globe, perhaps surrounded also by a highly- 
colored shade. It may be stating it rather broadly, but I believe we do 
not get to our tables more than 33 per cent. of the illumination that the 
gas affords. It strikes me that there is a fortune right here for the one 


who will give us a good and cheap burner after the pattern of the incan- 
descent electric light. 

I think the gas business should be conducted like any other business. 
The seller is the servant of the buyer ; yet I have seen this order re- 
versed—not often, but often enough. The average gas consumer is a 
peculiar being. Rational on all other subjects, when he talks of the 
gas business he is often the reverse of it. The gas is bad, it smokes up 
the ceilings (an evidence of a latent high candle power usually, but he 
does not know it), the supply is poor, and he knows something must be 
wrong with the bill. He has been using electric light and still he hasa 
large gas bill; and we all have met the consumer who has received a 
bill for gas consumed during a period when his house was locked up 
and no gas was used init at all! It is not an easy thing to satisfy this | 
man. He comes into the office to pay a bill under protest, and his feel- 
ings are likely to resemble those that must have permeated the man who 
we are told went from Jerusalem to Jericho only to fall among thieves. 
Now, it takes someone with a patient, well-disciplined mind (a Carpen- 
ter, in fact) to send this man away smiling, with that bill, receipted, in 
his pocket. No doubt about it ; yet I have seen it accomplished. 

When such complaints are uttered I think we should do all we can to 
satisfy the aggrieved party. It is possible for his meter to be wrong, or 
that the’ statement was imperfectly taken, or possibly some ‘‘ gas expert”’ 
has sold him a patent burner, guaranteed to furnish a better light for 
less money; indeed the house might have been locked up in reality and 
the statement taker, presuming the occupants had just gone out for an 
hour, ‘‘averaged” the consumption from the previous month, whereas 
the family had been absent fora month. I remember a case where the 
statement taker had given the gas company much trouble and annoy- 
ance because he used ‘“‘his judgment ;”’ orrather he did not. A man 
taking statements should be like a machine, recording exactly what the 
meter says, irrespective of an increase or decrease in consumption, or no 


consumption at all. 
(To be continued.] 








An Ancient Reservoir. 


es 

The works which the Gas and Water Company of Tunis are now ; r 
completing are of exceptional interest from an historical point of view, 
being nothing less than restoration of the old covered reservoirs of 
Carthage, which date back fully two thousand years. From the des- 
cription givenin La GenieCivil it appears that these reservoirs form a 
block measuring 420 ft. long by 89 ft. 6 in. broad. The interior of this 
block is divided into eighteen compartments, all of which are in com- 
munication with each other and with the incoming and outgoing con- 
duits. During their long existence these cisterns have passed through 
four periods, alternately of repair and neglect, evidences of which are 
furnished not only by the different varieties of masonry occuring 
where repairs have been effected, but also by the charaeter of the 
various layers of deposits on the walls of the tanks. The first layer of 
this deposit probably dates back to the time of Hannibal, when the cis- 
terns were in full working order. It is very uniform, and apparently 
corresponds to a considerable lapse of time; that portion which was 
first deposited is yellowish, becoming whiter as time went on, and more 
care was taken with regard to the quality of water impounded. After 
the Roman conquest the tanks fell into disuse, and the water in them 
rapidly became foul, an irregular dark-colored layer being deposited 
on the sides. The Emperor Adrian repaired the tanks and impounded 
in them the waters of the Qaghaouan, and during this period a third 
layer, pure and white as the first, was deposited. But this state of 
affairs was put an end to by the irruption of the Arabs in 697, and since 
that time the cisterns have been entirely neglected, and during this 
period the fourth layer was deposited, which is familiar in all respects 
to the second. The French company have practically revived the~ 
scheme of the imperial engineer, and under their auspices the reservoirs 
will enter on a new career of usefulness. In cutting through the re- 
taining walls of the cisterns it was found that these walls were thicker 
near the ground level than l.,wer down, the reason for this arrange- 
ment probably being that the ground was excavated without walling 
boards or any other arrangement for keeping the sides of the excava- 
tion vertical, and the space betwten the earth slope and the true vertical 
line was filled in solid with masonry instead of soil. 
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THE Thomson-Houston type of plant recently ordered by the Natchez 
(Miss.) Gas Company was turned over to the latter on the 3d inst. The 
streets are now lighted by are lamps, and Natchez is pleased. The con- 

















tract with the Gas Company is to last for 5 years. 
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Municipal Lighting. 
—<——<— > 


By Mr. Frep. H. WHIPPLE. 


[Read by the author at the Chicago convention of the National Electric 
Light Association. ] 

There are so many difficulties encountered in a proper consideration 
of the title of this paper that one does not embrace the suggestion to dis- 
course upon it with euthusiasm. 1t is a subject seemingly rebellious to 
analysis, yet one that requires to be treatedin language whose clearness 
is inexorable. In these times one writes and speaks to the multitude, 
and upon questions broad in their scope and far-reaching in their effects 
one ought never to shut himself up in any sort of freemasonry of his 
own building. When an issue such as this presents itself to the electric 
light world for discussion, it should be treated fairly and squarely, with 
intelligence and judgment, and without the heated arguments of busi 
ness controversies. 

‘Municipal Lighting,” as generally considered, means the municipal 
ownership of the plant. I think this definition is erroneous, for the 
reason that the greater portion of the income of two-thirds of the electric 
light companies of the country is derived from their public street light- 
ing contracts. Of the total number of arc lights manufactured by pri- 


’ 


vate companies who are parties to a city contract 68 per cent. are public | 


lights, and are paid for by the municipalities. On the other hand, of the 
total number of are lights upon the streets of the land, but one-third of 
1 per cent. are owned and operated by municipalities. Therefore the 
logic of the subject is not confined entirely to the question of ownership. 
The issue, to my mind, is based as much upon the rental value of an 
arc lamp. 

What is the rental value of an are lamp? Statistics regarding the 
price paid by: various cities are not lacking, but comparisons are worse 
than useless; for they seemingly go upon the principle that a light isa 
light, no matter what it lights, what it costs to produce it, whether it has 
good illuminating capacity, or whether the system be an inferior or su- 
perior one. The prices lor light vary materially in different places, but 
I have been unable to see that they vary in accordance with any fixed 
relation to any other factors which would seem*to havea bearing on 
the service. It may be truly said that nothing has an absolute value. 
It wouid be impossible to prove, on a general hypothesis, that 50 cents, 
or any other sum, is in any_place the exact value of an are light; butin 
this, as in all other cases, some price must be fixed. 

In the staple articles of the world’s production thé law of supply and 
demand regulates prices ; but as electric light companies, in their rela- 
tions to city councils, act under influences individual in themselves, the 
case is very different. The price of light for commercial purposes is to 
some extent regulated by the fact that moderate prices materially in- 
crease the consumption ; but in municipal lighting, the city, if it accepts 
the terms offered, generally pays the contracted price. It is, therefore, 
in many, if notin most cases, a matter of comparative shrewdness of 
the officials on either side as to the price paid, and the service rendered. 

There are to-day in the United States 316 cities and towns whose 
streets are wholly or in part illuminated by electric lights furnished 
under a public contract. . The highest price paid for an are light of nom- 
inal 2,000-candle power, burning all night, is $360. The lowest is $40. 
Between these two extremes there are 186 prices. Upon the moonlight 
schedule the maximum figure is $165 ; the minimum, $50. 

What makes these wide differences in price? Granted that in many 
places local conditions, excessive competition, or the absence of all com- 
petition have weight in determining the cost of production, what reason 
shall we give for the varying figures exhibited in a wide field of locali- 
ties where the conditions are almost absolutely identical ? 

The average cost of all-night public lighting in the United States to- 
day is $121 per light ; for schedule lighting, $110. In 1885 the cost was, 
on an average, $167 per light for all-night lighting, and $135 for sched- 
ule lighting. In 1886 it was $160 and $125. In 1887 it was $130 and 
$117. In 1888 it was $129 and $114. 
public lighting has been steadily decreasing for several years, and toa 
very large extent within the past few months. Contracts that have been 
renewed since the last meeting of this Association in September show a 
net reduction upon ail-night lighting of 23 per cent., and upon schedule 
lighting of 19 per cent. The general run has been from 15 to 33 per 
cent., but there are several cases reported where the reduction has ex- 
ceeded. 50-per cent. An increased contract price is rare—less than a 
dozen so reporting ; and the highest figure reached is 20 per cent., while 
the lowest is 8 per cent. 

5 These statistics do not furnish any guide as to the rental value of an 
are lamp. The price paid by one city is often twice as much as that paid 





Thus we find that the price of 


|in a neighboring city, yet one would scarcely wish to be quoted as say- 
| ing that the cost of production was in the same relative proportion. It 
|is obviously worth more to produce a light in one place than in another, 
| but is it worth twice as much’ It will no doubt be said that different 
| degrees of illuminating candle power enter into the problem ; but in my 
|computations I have considered: none but nominal 2,000-candle power 
‘lights. Sometimes the area lighted is pushed forward in explanation ; 
| but this has no connection that I can see with the cost of the light itself. 
| There is really no fixed basis upon which to charge for public lighting, 
|nor any general data by which a fair rate may be arrived at. I am, 
therefore, of the opinion that coincident with the discussion of owner- 
| ship should come that relating to the value of the light, for this is really 
| the primal cause for so much agitation of municipal control. 

| When it comes to the question of ownership, there are three parties in 
|interest—the parent companies who manufacture the material to be used, 
i the local companies that have invested their capital in a business they 
| have the natural right to make as lucrative as possible, and the public, 
|represented in an intermediate capacity by municipal councils. Ac- 
| cordingly we find three separate and distin¢t views taken of the ques- 
ition, and we are forced to believe that all three are right from their 
standpoint. 

Of the three factors the local companies are the only ones presenting 
a solid front. They are united in the expression that municipalities 
ought not to do their own lighting. In view of the constant decrease in 
the price of electric lighting previously shown, and the transitory 
periods of electrical machinery, the local companies are mechanically 
correct in their claim to be able to generate electricity as cheaply as a 
municipality. Many of the circumstances, by reason of which the sen- 
timent favorable to municipal ownership became prominent, do not 
have force to-day. The new and improved formulz and the cheapen- 
ing processes of production private companies are able to take advantage 
of where municipalities would not. Compound and condensing engines 
have made it possible to reduce the cost of power; more light is pro- 
duced from a less expenditure of energy ; carbons have fallen from $50 
and $60 to $8 and $10; it is no longer necessary to locate a station in the 
central, and therefore the most expensive, portion of a city, and more 
attention is being paid to water power. All these are contributory to 
the claim of the private companies that municipalities should not enter 
into an investment, the extent of which they are ignorant of, in the face 
of a declining market. 

With the parent companies the effects of municipal ownership are just 
beginning to be appreciated. There is no doubt that these organizations 
will at no distant day be brought squarely to face the alternative of re- 
fusing-to sell material to municipalities altogether, or of going out of 
business. It has been their custom, while acknowledging an unwritten 
obligation to protect their local companies, to consider that they are 
not bound by any special dispensation to refuse a sale when the oppor- 
tunity presented itself. They are not prepared to say that it is inadvis- 
able for a city to operate its own plant so long as the city already las 
the other fellow’s system installed. When it comes to a city which has 
a private plant of this or that particular system, then this or that partic- 
ular parent company is decidedly opposed to the city embarking in the 
business. 

For these truly natural characteristics capital is quickly bringing the 
parent companies to a halt. No company is large enough or financially 
strong enough to organize and operate the local companies necessary for 
the times. Therefore it is local capital and local activity that are the 
mainstay of the parent companies. Capital is always nervous, and we 
can readily see that with the continued growth of a sentiment favorable 
to cities doing their own lighting, capital will not run any risks. It will 
not invest in a city or town where a community interest stares it in the 
face. 

There is another reason why the municipal ownership of plants does 
not run parallel with the interest of manufacturing companies. In the 
case of the municipality the net result of a year’s operation is public 
property, while it is to the interest of private corporations to keep within 
their own knowledge the actual outlays. A larger increase in the 
amount of goods required may also be expected from them than from 
municipalities. And from the exasperating incidents of carrying through 
a municipal deal, with its attendant train of demoralizing influences, 
every company would fain be freed. I do not believe there is a parent 
company in the country that has made money by selling plants to muni- 
cipalities. I know some who have lost money, and | wonder that as a 


whole they are not ready to commit themselves unqualifiedly and 
negatively upon the subject of municipal ownership. The time is near 
when they will be forced to go upon record in this matter, but to-day they 
are vacillating and uncertain. They believe that in some cases it would 
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be a manifest advantage for cities to own their plant, and in other cases 
just as manifest a disadvantage. They would like to have each case 
stand independently. 

In considering this subject from the standpoint of the public servant, 
it becomes at once a question of advisability, to which is naturally 
attached, although seldom considered, the element of responsibility. 
The theory of the political economist is that the monopolies of service 
should be owned by the municipality, and all belong to the community. 
In European countries this idea is carried to a much further extent than 
in ourown. In many English-speaking communities the public service 
does not stop with light, water, and transit, but municipal ownership 
often extends to the bath, the laundry, and the bakery. 

It has been more gradual in America, doubtless because the tendency 
of the times in all municipal governments is toward political aggrandize- 
ment, and that it inevitably leads to corruption and a debauchery of the 
public service. It has therefore become necessary to largely restrict 
the functions of the local government by more general legislative 
bodies. In America politics 1s the national characteristic, and the 
ordinary politician is only theoretically honest. He recognizes moral 
turpitude only to the extent of dreading exposure of his own backslid- 


' ings, and while, if he break the law, he nevertheless outwardly insists 


on the sancity of the law. Municipal service can be, and ought to be, 
administered with quite as much freedom from assumption as when in 
the hands of private parties. But in few instances do we find it so 
administered. We are thus confronted with a condition, not a theory ; 
and in the municipal ownership of electric light plants this condition is 
easy of demonstration. I believe I can truthfully say that the experience 
of city governments in this line has not been in al] respects satisfactory. 
Starting out a year ago as the investigator for a large municipality, I 
have closely studied the workings of almost every city plant, and, with 
one or two exceptions, I would not now commend their operation. . The 
officials of the smaller towns where municipal plants have been installed, 
with an amount of crude ignorance of the subject that is truly appall- 
ing, do not hesitate to assert that they and the people are well satisfied 
with the experiment; but, in the majority of cases, these officials are in 
office largely through the machinations of rings, and it would not be in 
the line of policy for them to decry the schemes of their associates. 

The illumination of towns by themselves is on the intermittent plan of 
lighting, the hours varying so that no basis for comparison can be ar- 
rived at. The average advocate misinforms the investigator by holding 
up to view the proposition that these cities are doing their lighting for a 
merely nominal cost, while his figures are really superficial and not en- 
titled to support. They are figured on isolated conditions to suit the 
emergency, often with items charged to other departments for the sake 
of a plausible showing in the lighting account. On one occasion, where 
I was called upon to estimate the cost of an all-night service for a large 
city, upon its merits, my figures were $92 per year, with interest and de- 
preciation ; and that, I think, is not very far from the cost of an arc 
lamp in our average communities. A strong claim is made that, not- 
withstanding the prejudicial influence of politics that enters into their 
management, municipal stations have reduced the cost of public lighting 
in their localities over the contract system. 

I have previously stated that the average present price of public light- 
ing in the United States is $121 per arc lamp per year, burning all night, 
and $110 per lamp burning on schedule. The average cost to munici 
palities, which are furnishing their own light, is $76 for an all-night 
light and $44 for what they term a schedule light. This schedule is de- 
ceptive, and does not provide for as many hours’ lighting as the usual 
contract does. Therefore the latter suffers by comparison. It is often 
the case, also, that the light is furnished in connection with some other 
department which bears a portion of the interest and depreciation ac- 
count. Free water power and sometimes so-called free attendance also 
enter into these figures and distort them. 

The only argument worthy of consideration in favor of municipalities 
doing their own lighting is that of cheapness, and emphasizes what I 
have said in a previous part of this paper, that an important question 
involved is the rental value of an arc lamp. Municipalities have not yet 
succeeded in reducing the price of light abnormally below the average. 
I do not consider the fact of any weight that a city, by reason of its not 
being compelled to pay taxes, and because it has no profit to make, can 
manufacture light cheaper than a private company, for I expect that 
what it saves in this way will be counterbalanced by losses caused by the 
influences of its management. 

Here arises the question of a personal financial responsibility. We 
have become accustomed to consider that all public business, being in a 
sense everybody’s, is really nobody's, and too often it is the case that a 
mere perfunctory public duty is performed for the sole sake of the sal- 





ary attached to the office. Any business enterprise to be conducted suc- 
cessfully, ought to be carried on by men who are financially interested 
in it, and who feel in their own pockets the cost of every expenditure. 
A city government cannot possibly take that view of it, even though its 
departments were paved with good intentions. 

There is but one view, and that a conditional one, in which municipal 
ownership can be indorsed. If the expense of the plant can be kept 
within reasonable bounds; if the management is in all respects such as 
you would commit your own private business to ; ifthere are no outside 
prejudicial influences, then from the standpoint of the public servant it 
would be desirable for some cities to do their own lighting. Without 
these qualifications it would be inadvisable. 

The price of public lighting has outstrinped all other questions in the 
financial management of our cities. It has become, if not the chief 
source of expense, the greatest bone of contention ; and the electric light 
companies that will observe the handwriting on the wall and meet the 
subject half way will do much to dissipate this sentiment antagonistic to 
its interests. 

There is room for improvement in public lighting. Contracts are not 
made by people living in a millenium, but by the mingled good and bad 
as they are found in the business world and municipal councils, and as 
they probably will be found for some time to come. These are several 
sides to this, as to all questions, and there is a happy medium. In this 
medium the electric light fraternity should clasp hands with the well- 
meaning and observant public servant, and see to it that, while fair 
profits are returned for the service rendered, a union of interests is 
formed, cordial in its nature, though commercial in its results; and 
there will then be no oceasion for public sentiment manifesting itself in 
the municipal ownership of electric light plants. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
‘ 

Mr. THomas C. CorRNELL, President Yonkers (N. Y.) Gas Light Com- 
pany, notifies contractors that the Company wants proposals for about 
50,000 yards of filling to complete the grading at the rear of its new 
bulkheads. It is stipulated that the material used must be satisfactory 
to the local board of health, and that the covering must consist of earth 
or steam furnace ashes. 





As noted before, the Winchester (Va.) Gas Company is installing an 
electric light plant, having been moved thereto chiefly because of the 
desire of the authorities for are street lighting. The contract with the 
municipality calls for the maintenance of 40 «res (in passing it might be 
mentioned that each is to have an illuminating value of 1,500 candles, 
which is bringing the lighting capacity down to a narrow range, since we 
already have them rated at 2,000, 1,800, 1,666, 1,333, or 1,200 candles), ' 
to burn until midnight, and to be paid for at the rate of $70 each per 
annum. 





Messrs. R. D. Woop & Co., Phila., have been awarded the contract 
for the ironwork on the Louisville (Ky.) Gas Company’s new relief 
holder. 


HAVING waited in patience but in vain for some tangible evidence by 
the city of Omaha that it would -pay. the Omaha Gas Manufacturing 
Company the sum owed the latter for maintaining the public lighting of 
the city during the term embraced between Aug. 1, 1884, and Jan. 1, 
1888, the contractors have at last brought suit for a settlement. The 
Company asserts in its complaint that it entered into a contract with the 
city in September, 1883, under which it was to furnish gas to the street 
lamps and the public buildings; that it has been remunerated for the 
quantities supplied from Sept. 1, 1883, to Aug. 1, 1884, but that the 
quantities taken up between the last-named date and Jan. 1, 1888, have 
not been paid for, although the contractors did not at any time deviate 
from the regulations and spirit of the agreement. Complainant. also 
alleges that the city is now paying for a similar service at the original 
contract rates. The authorities reply that the original contract with the 
Omaha Gas Manufacturing Campany was assigned by the latter to the 
United Gas Improvement Company, without the city’s consent; hence 
the city is not liable under the September, 1883, agreement. Also, that 
the Company had not lived up to its contract in several important par- 
ticulars. The defence is rather weak, and it is likely, in fact certain, 
that the city will have to pay up. As the sum involved is not far from 
$50,000, the Company’s treasury will be a good gainer by the receipt 
thereof. 


Mr. I. C. Baxter, who has for some time been in charge of the plant 
of the Detroit (Mich.) Gas Company, is to be congratulated on having 
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secured the services af Mr. T. W. Summers (late of Chattanooga, Tenn.) 
as Assistant. In the meantime Baxter’s former stamping ground— 
Evansville, Ind.—seems to be getting along. Perhaps the Hall regime 
is responsible for some of this success. 





WRITING under date of Feb. 28, Mr. James Somerville, of Indianapolis, 
Ind., says: ‘‘After reading Mr. Dempster’s interesting paper on Amer- 
ican gas making in the last issue [Feb. 25] of the JOURNAL, I could not 
help feeling some regret that he did not visit these works. I am sure 
had he done me that honor he would have seen some things he said he did 
not see. 1st. He would haveseen a retort house freefrom smoke or flame, 
except when the benches were being drawn and charged. 2d. He would 
have seen the hydraulic main raised about 2 feet above the brickwork. 
- 8d. He would have seen a tower scrubber at work which practically 
takes out all the ammonia, and the liquor, so far from being considered 
a nuisance, is considered a valuable product. 4th. He would have seen 
a sulphate plant at work turning out as white a sulphate as ever he saw 
in England, and selling at a very satisfactory price. And 5th and last, 
he would have seen a square station meter. Yours, Jas. SOMERVILLE.” 





THE Rich Hill (Mo.) Gas Works will absorb something like $35,000 
for buildings and manufacturing plant. ‘It is expected to have every- 
thing in order for supplying gas on or before August Ist. 





WE are indebted to Mr. H. F. Coggshall for the following, dated 
March ist: ‘‘Messrs. Rodney Wallace, T. K. Ware, Chas. T. Crocker, 
H. F. Coggshall, Herbert I. Wallace, and Francis B. Shepley, having 
purchased 8,278 shares of the 10,000 shares issued by the Wachusett 
Electric Light Company, a meeting of the Directors of said Company 
was held, at which Walter A. Fairbanks, President and Director, O. H. 
Lawrence, G. E. Clifford, and Jas. L. Chapman, Directors, and Geo. E. 
Clifford, Treasurer and Assistant Clerk of said Company, tendered their 
resignations, and Rodney Wallace, T. K. Ware, Chas. T. Crocker, Her- 
bert I. Wallace and F. B. Shepley. were chosen Directors; T. K. Ware 
was elected President, and H. F. Coggshall Treasurer, Asst. Clerk and 
Manager of said Company. It is contemplated to erect a new station, 
and to increase the plant to meet the demand for this beautiful light; 
and we trust that the day is not far distant, with the improvements con- 
stantly being made in electric lighting apparatus, that this light can be 
sold as cheaply as gas; and with the constantly increasing demand for 
gas for light and heat the two will go hand m hand together.” The 
above is the notice that was printed in the Fitchburg daily papers re- 
specting the change in the vested ownership of the local electric lighting 
enterprise. Of course it all means that the gas company is now in con- 
trol. Aud it may be taken for granted that Mr. Coggshall, who always 
was a busy man, will be kept on the run to manage the various interests 
with which he is identified—gas, electricity, and heating by meaus of hot 
water circulation. He will succeed with them all, however. 





THE Cabot trays, for either lime or oxide material, still retain promi- 
nence, no less than 97 sets having been sold in 1888, which were ordered 
by 85 different gas companies ; and distant Venezuela is represented on 
the list. The ‘*‘Church Oval” is the specimen that commands the great- 
est favor, if the largest number of orders received for any one style is to 
be taken as the standard. Still, since the *‘ Church Reversible,” with 
grooved slats and malleable iron cross bars was first placed on the mar- 
ket—not much over a year ago—these have been taken by 35 different 
gas companies, in 38 sets. 





THE new East End plant of the Cleveland (O.) Gas Company is to be 
placed on a portion of the plot (8 acves) owned by the Company at a 
point on the lake shore, the other boundaries being the Pittsburg switch 
and the rails of the Lake Shore Railroad Company. Permits for the re- 
tort and holder houses have been issued, and these are to be located at 
the foot of Willson avenue. Inthe meantime, we might remark that 
the Faulhaber opposition ordinance yet remains ‘‘ hung up” in the City 
Council chamber. There is but little fear that it will not be removed be- 
fore it is thoroughly dried. 





THE Faculty at Dartmouth College is said to be engaged in the mak- 
ing of estimates as to the practicability and economy of lighting the 
College buildings by electricity through the medium of an isolated plant. 
Some observers say that if such a step were taken it would mean the 
closing down of the works of the Hanover (N. H.) Gas Company, which 
is supported mainly by the demands of Dartmouth College. It is no 
wonder that the College officials are dissatisfied with the service rendered 
by the Gas Company, a ‘pure oil gas” being the sort of illuminating 


to complain; for at no time did they omit to pierce the bread that they 
cast upon the waters with a well-barbed hook, not to say —- 
about the line to which the hook was attached ! 





THE stockholders of the Malden and Melrose (Mass.) Gas Company 
have voted to increase the capital stock from $170,000 to $220,000. 





THERE is every reason for saying that the Framingham (Mass.) Gas, 
Fuel and Power Company will erect a plant on the Loomis system at 
Framingham this spring. The Company is to be capitalized in $75,000. 





AccorpING to the report of W. H. Hinkle, Engineer of the Little Rock 
(Ark.) City Electric Light Station, the cost of running the same (we be- 
lieve it is said to have a capacity of 100 arcs, 2,000-candle power) for the 
three months ending March 1, 1889, is as appended—the charges are di- 
vided or assigned against the generating or ‘‘ power” division, and the dis- 
tributing or maintenancedivision. It will be noted that the report is silent 
on many things that ought properly to be charged against the station ; 
although Mr. Hinkle should not be accused of trying to hide anything, 
since he says that his report is ‘‘ merely astatement of the actual expenses 
ofthe station.” The figures are: 





370,825 pounds nut and slack coal........... $361.00 
30 gallons engine oil, at 50 cents............. 15.00 
g4. cylinder oil, at 60 cents........... 20.00 
25 pounds cotton waste, at 10 cents.......... 2.50 
10 ‘piston packing, at 40 cents......... 4.00 
1} lbs. sheet gum, at 35 cents.............66- 50 
5 pounds belt grease, at 30............--000ee 1.50 
Repesing fire irons...........cccccccscevees 3.00 
Wages, engineer (per month, $75)... ....... 225.00 
os fireman (per month, $50)............ 150.00 
Total (power department)............... $782.50 
Wages, electrician ($100 per month)......... $300.00 
vs lineman ($40 per month)........... 120.00 
18,000 carbons (per M., $12).... ........005: 216.00 
85 gallons oil, at 55 cents...........ccceceees 19.25 
50 pounds cotton waste, at 10 cents.......... 5.00 
5 pounds belt grease, at 30 cents............. 1.50 
Te iia 65.5 56 0065 eininss asecsexem 25.00 
IG ob nis ow kicacicee eye ccnneyscess 26.00 
ee  ereree eT TTT ae rer teres 15.00 
Total (electric department).... ... $737.75 

‘¢ (power department)........ 782.50 

CEPR INTER Se air cciele ce el okie nus $1,520.25 


The table seems to be very incomplete. And one very significant fea- 
ture is shown in the apparently insignificant charge for ‘‘incidental re- 
pairs ’—allotted to the electric department alone—but which is in reality 
important, for it shows that that charge, on half the working, and in the 
very first quarter of the working, too, amounts even now to 1 per cent. 
of the total expense. 





Tue streets of Jackson (Miss.) were lighted by arcs for the first time 
on the 3d inst. 


Tue Harrison (N. J.) Council isin a quandary. Some time ago the 
authorities granted a contract to certain electric franchise speculators, 
who guaranteed that they would have 70 arc lights on the streets by the 
Ist inst. As said in these columns some weeks ago, the outlook for the 
redemption of their promise—within the time specified—was very slim ; 
and so it has turned out. No pena:ty for non-compliance with the 
agreement was named, but in the meantime the contract with the East 
Newark Gas Company for public lighting expired on February 28, and 
the latter did not feel like keeping on with the work under the old terms 
until such time as the electricians were in readiness to take it up. While 
we do not positively know what decision was reached, we believe (be- 
tween the interim of Council meetings) that the gas men will light the 
town on the old practice—moon-table, and extinguished at 1 a. M.—and 
expect eventually to secure a new contract by making concessions as to 
price and time of lighting, which will put the electricians in a worse 
plight that before the close of February, and that was bad enough. 








CUMBERLAND, Md., or the authorities thereof, is experimenting with a 
system of brick paving, and it is said that it answers the purpose of or- 
dinary travel quite satisfactorily. The bricks are formed out of clays 
rejected by the fire brick works at Williams (on the Pittsburg and Con- 
nellsville Railroad) as unsuitable for the ordinary fire brick product of 





agent distribyted, The proprietors of the Company, however, ought not 





the works mentioned, Although somewhat coarse in finish, they are at 
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once hard and tough. In placing for the road surface, the bricks are 
laid endwise, broken-jointed and in sand. A heavy roller is used for 
compacting, after which boiling tar is spread over them, that coating be- 
ing immediately followed by a thin layer of sand. A smooth, solid road 
bed is the result, and noiselessness is one of its features. It should have 
been said that a carefully placed foundation of coarse sand, say 4 inches 
in depth, is first put down. A somewhat similar pavement has been in 
use for some time at Wheeling, West Va., where it is much favored. 





San ANTONIO, Tex., as mentioned in these columns some months ago, 
enjoys the doubtful luxury of a wonderfully erratic sample of electric 
light supply, two rival companies being in the field. The source, 
although erratic, was cheap ; for all that a customer had to do to secure 

- a lower rate than the one paid by him in the previous month was merely 
to suggest to the campany, when paying his bill, that he was going to be 
served by its rival. So bitter did the fight eventually become that a 
month or two ago 2,000-candle (more or less) power arcs were supplied 
at the rate of 30 cents each for all night lighting—equivalent, say, to a 
charge of 15 cents for a similar service in New York city. Incandescent 
lamps (nominal 16-candle power—in reality, they did not average 10 
candles) were furnished at prices relatively equal to those for the are 
service. Still, the people who now drive bargains in the bustling place 
that once (when lazily nestling under the protection of the guns of Fort 
Alamo) cared naugnt for profit or loss, did not flatter themselves that 
15 cent arc lights were to rule forever, not they, indeed—the Hebraic 
element in the lighting enterprises was far too strong to rest content 
without receiving some sort of profit on its wares. Nevertheless, while 
admitting that the low rate would give place to a higher one (although 
it was not agreed that the quality of the service would keep pace with 
the added price), we venture the suggestion that none were prepared 
for the schedule promulgated on the Ist inst. From it we learn that the 
rival companies have ‘“‘pooled their issues,” and issued a rate that 
averages 125 per cent. higher than the best of those prevalent ‘‘during 
the war.” 





THE Watertown (Mass.) Gas Company will erect this spring a two- 
lift holder, 80 ft. 6 ins. diameter, height of lift to be 20 feet. This will 
add a plump 200,000 cubic feet storage capacity to the plant, and does 
not look as if the company’s electrical annex were to be nursed at the 
expense of the original infant. 





WE understand that Mr. Olney is moving in the matter of raising the 
capital for the erection of a gas works at Huntington, L. I., the charter 
and franchise for the operation of the same having been obtained. This 
place is a post-village ina similarily named township of Suffiolk county, 
and is on the Long Island Railroad at a point about 35 miles east of 
Brooklyn. It is also on an inlet from Long Island Sound. A gas 
works ought to do well in this place, for were a fairly central location 
selected as a site the villages of Cold Spring and Northport could be 
counted on as feeders. Were this the case a population of 12,000 might 
catered to. 


MENTION of the Olney prospective enterprise at Huntington calls to 
mind a little dickering and rivalry now going on in‘connection with the 
lighting of the Prospect House at Bay Shore, L. I., in which latter place 
Messrs. Frost and Francklyn authorized Mr. Olney to construct and 
equip a gas plant, the same to be used in manufacturing gas under the 
Meeze patents. The works are now practically finished. The Prospect 
House, with its cosy and quaint reinforcement of cottages, is one of the 
principal hostelries in this very pleasant nook whereat to while away 
the summer days ; but its owner and hitherto host, landlord Rogers, can 
hardly be classed as the most progressive of his brethren, for he never 
looked beyond kerosene lamps as illuminators of his grounds and 
chambers. Tiring of the glories and the vexations of a hotelkeeper's 

- life, this season he induced Mr. D. Frankel, well-known as the senior 
member of the firm of Frankel & Lansing, of Brooklyn, to lease the 
Prospect. Frankel, of course, thought his guests would prefer to do 
their own disinfecting in their own way, and so decided to banish kero- 
as an illuminator. In determining on a substitute he was speedily 
brought to face with the promoters of the Bay Shore Electric Light 
Company and the Bay Shore Gas Light Company. The Prospect was 
not piped for gas, hence the electricians had a good start in the race for 
favor. The Gas Company, however, did not despair, -and-offered to 
~ allow the hotel man $150 towards fitting up, but-this was no particular 
inducement, since the electricians would wire, fit and fix everything up 
without charge. In the matter of rates the gas company offered to fur- 
nish their illuminating agent for $2 per 1,000, whereas the electricians 
agreed to supply 20-candle power incandescent lamps at the rate of $1.10 





each per month, arc lights to cost 50 cents each per night—the burning 
hours to be from sunset until 12.30 a. M. The electricians have secured 
the contract. 


Messrs. Ftoyp & Sons, New York, have been awarded the contract 
for 12 benches of 6’s, to replace 3’s and 5’s, at one of the branch stations 
of the Philadelphia Gas Works. These benches will be fired by means 
of the Flemming furnace, and will be charged and drawn by the Ross 
improved machines, Capt. Ross having just received an order for four 
additional sets of what is known in the Quaker City as ‘‘ Wagner's Iron 
Man.” 


MENTIONING this recalls to mind the fact that within a few days a 
specimen of the new Ross charging machine will be put at work at the 
14th street station of the Consolidated Gas Company. 











Mr. J. S. Lockwoop has purchased the Kampmann interest in the 
San Antonio (Texas) Gas Company. This gives the former control of 
what undoubtedly can be made the best paying gas property in the Lone 
Star State. 

WokrK on the gas plant at Cartersville, Ga., is in a well advanced 
stage. Main laying is going on at a rapid rate. The proprietors are con- 
fident that they will be in readiness to light the city by June 10th. 





THE petition of the Roxbury (Mass.) Gas Company for the right to 
operate an electric lighting plant in that district of Boston having been 
denied by the Board of Aldermen. the Company has taken an appeal to 
the Board of Gas Commissioners,who have named Saturday next as the 
day for the hearing. 





Isaac AMBERMAN, late Treasurer of the Jamaica (L. I.) Gas Light 
Company—to which position he was chosen in 1873—died on the 19th 
ult. He was held in high esteem by the residents of Queens county, 
where he had lived out (born at Springfield, Queens county, a village 
that adjoins Jamaica) the entirety of a peaceful and well-spent life. A 
striking feature of the demise of Mr. Amberman was its effect on his 
widow, who survived him but four days. 





THE City Council of Kingston (Canada) is considering the advisability 
of purchasing the local electric lighting plant and operating the same as 
a municipal attachment. 





THE Trustees of the School for the Blind (Little Rock, Ark.), caring 
evidently less for the safety of the afflicted under their charge than for 
the opportunity offered them to become amateur gas proprietors, deter- 
mined to light the premises by means of a Van Keuren or Van Kenel 
Globe Gas Machine. The ‘‘ plant” was planted in a building perhaps 16 
yards away from the girls’ dormitory. Some 10 feet away from the gen- 
erator was located a tank capable of holding 400 gatlons of gasoline! 
The machine was placed in position in 1885, and was under the charge 
of ‘‘engineer” Ringgold and ‘‘carpenter” Davis. All went fairly well 
until a year or so ago, when it was noticed that the gas was ‘‘ becoming 
poor ;” but poor or not, the Globe remained planted. On the last day 
of February, however, at about the time for putting the children to bed, 
a waving in the lights was noticed, and this eccentricity was instantly 
followed by a sharp explosion, a rattle of glass and a pall of darkness. 
It was speedily discovered that the ‘‘Globe” had not only turned on its 
axis, but that the building was rent in twain. Luckily the gasoline tank 
contained at the time only 80 gallons out of a possible 400; and even 
this remained intact. Had-a-eontrary result been recorded there is every 
likelihood that the Blind School would have assumed the appearance of 
a combined morgue and hospital. It appears that the ‘‘mixer” of the 
apparatus was responsible for the leak which permitted the gasoline va- 
por to wander around until it finally made the acquaintance of the test 
light ; and the rest is known. No one was seriously injured, and the 
damage is less than $700. Superintendent Dye coolly goes on record as 
having said, after the echoes of the explosion died away, that while he 
‘* did not consider it entirely safe, an explosion at this time was some- 
thing entireiy unlooked for.” 





PoTTSTOWN (Pa.) is squabbling over the price to be paid for lighting 
its streets by electricity, but the ownersof thé Gas Company are inviting 
bids from contractors to furnish them with a new single-lift holder. 


THE output of the Alpena (Mich.}Gas Company for the coming’year 
will probably reach 4 miilions cubie-feet. = 2 





CoNnTROL in the Fort Wayne Jenney Electric Light Company has 
passed into the hands of the Thomson-Houston Company. The new 
proprietors, however, are pretty Keen to scent a goo thing, and its 
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agent, Mr. C. A. Coffin, was instructed to say to the people of Fort 
Wayne (the Jenney shops at this point were destroyed by fire some three 
months ago) that if they would subscribe $30,000 in the shape of a cash 
bonus they might have the new building in their midst. We uriderstand 
that the money has been raised, and that the Thomson-Houston people 
will at once erect a $40,000 structure there. We are of the opinion that 
that structure will not absorb more than the amount subscribed, and, 
further, that Fort Wayne must be a very philanthropic spot. 





THE Birmingham (Kansas) Coal and Gas Company has amended its 
title to that of the Birmingham Land and Improvement Company, in 
order that it may buy, sell and bond real estate, ete. Its capital stock is 
fixed at $140,000, but we fear that as a gas company it will never make 
any great flare. 





THE ‘‘New England Fireproof Gas Machine Company,” of New 
Hampshire, has been incorporated at Manchester by Messrs. O. 8S. Mc- 
Donald, H. N. Shepherd, W. P. Collins, P. Yarrington, W. H. Watts, 
L. G. Grossman and J. W. Talmage. _It is capitalized in $150,000 (par 
$10), so that all may come in on the ground floor, and reap ‘‘a profit 
out of one of the grandest enterprises of the age.” The thing is probably 
a bold swindle ; for the Manchester American’s young man speaks about 
it as follows: ‘‘The business of the Company will be the manufacture 
of gas generating machines for use in houses, hotels, stores, factories— 
in fact everywhere that gas is at present utilized. The concern will 
manufacture miniature gasometers and lease them, putting them ina 
man’s premises at just half the rate he is at present paying for illumina- 
tion. If, for instance, his gas bill is $100 a month, a machine powerful 
enough to illuminate his premises as they have been illuminated will be 
furnished for $50 per month. The machine is self-acting, containing as 
it does the elements necessary by the admission of water to generate a 
most brilliant alluminating fluid, and its contents will have to be re- 
plenished only about once in six weeks. It is averred that gas made 
from this method would give a blaze 18 inches tall from the ordinary 4- 
foot burner in use in dwelling houses. Six-inch burners are used in- 
stead, and the claim is made that gus can be produced for 5 cents per 
thousand.” There, Messrs. Engineers, what do you say to this? A 
swindle and a farce combined? Perhaps that young man who measures 
the capacity of a gas burner in feet and inches might find congenial 
company outin Lincoln, Neb., where, according to ex-Iaspector McGraw, 
the inhabitants think that candle power and horse power are syn- 
onymous. 





AT asession of the Troy (N. Y.) Contracting Board, held Feb. 27th, 
the business under consideration was the lighting of the public lamps 
and buildings. The Troy Gas Light Company agreed to supply gas to 
the lamps at the rate of 90 cents per 1,000 cu. ft., that to public buildings 
at $1.50. The Troy Electric Light Company offered to maintain 271 
arcs for the total sum of $44,511.75 per annum. The bids were rejected 
on the ground that tke specifications called for a greater number of 
lighting hours than the Board intended. 





AT a recent meeting of the Village Board of Hyde Park (a suburb of 
Chicago) Messrs. Hauk and McCleary asked for an ordinance granting 
them the right to supply the residents with gas for heating and illumin- 
ating purposes. They proposed to supply illuminating gas at $1.20 per 
thousand feet, less 20 cents for prompt payment, fuel gas to be charged 
for at 90 cents per M., less 20 cents. They guarantee to construct a 
works of ample capacity to meet any likely demand, and to file a bond 
in $20,000 as a forfeit for non-compliance with their promises. The 
ordinance was progressed. 





CoLumBus (O.) had a gas explosion the other day, the scene of the 
affair being at the corner of Main and Fourth streets. The smell of gas 
had been noticed at the point in question for some days, until finally an 
employe of the Street Department determined to discover its source. 
He did so—with his nose, first, and with a combination of lighted lucifer 
and brown paper. The usual result. 





THE Flatbush (L. I.) Gas Company might build a new holder this 
summer ; they certainly ought to. 





THE Thomson-Houston parent company is getting ready for a big in- 
crease to its capital stock. They propose to give some of the new parch- 
ment away—to holders of record. 





Pirpmont (Va.) folks have organized an electric light company, capi- 
talized in $20,000. 


THE Consolidated Company, of this city, is to build a new holder at 
one of its west side stations. 





THE following bids for the public lighting of Memphis, Tenn., were 
opened, read and referred: Brush Electric Light Company, 2,000-candle 
power arcs, $16 each per month. Memphis Gas Light Company, burn- 
ers rated to 5 cubic feet, 20-candle power gas, moonlight table, supply to 
be maintained at the rate of $1.25 per 1,000 cubic feet. Equitable Gas 
Company, similar conditions, but rate to be $1.67 per 1,000 cubic feet. 





THE Meriden (Conn.) street lamps (are system) are now extinguished 
at 1A. M., instead of 3's. M. as before. 





THE Treacy Carbon Lamp Company (organized May, 1887, in Chica- 
go) is to be wound up, if the Circuit Court listens favorably to the peti- 
tion of 22 shareholders, who aver that there is no possible reason for the 
existence of the Company, as Treacy’s inventions are in the nature of a 
fraud on the petitioners. 





WE understand that Galena, IIls., is to partly illuminate, for a year, 
her streets by means of 100 incandescent lamps of 24-candle power each. 
While we are not cognizant of the rate to be paid, we are quite certain 
that the contract will not have a long life. Incandescent electric light- 
ing for streets is an utter failure. 





THE Twenty-first Ward Gas Works (Phila.) will be shut down on the 
15th inst. 








Gas-propeiled Carriage. 
scent 

Kuhlow’s Review says that Messrs. Benz & Company, of Mannheim, 
have lately exhibited in Munich their motor in which gas is the propel- 
ling agency. The gas is generated by the contrivance from benzine or 
analagous material. The motor, which is not visible from without, is 
placed in the rear of the carriage, which has three wheels, over the main 
axle, and the benzine used in its propulsion is carried in a closed copper 
receptacle secured under the seat, from which it passes drop by drop to 
the generator, and which holds enough benzine for a journey of about 
75 miles. The gas mixture is ignited in a closed cylinder by means of 
an electric spark—a very safe and reliable arrangement. After regulat- 
ing the admission of the gas the motor can be started by simply turning 
a hand lever. .The operator mounts upon the seat, and by pressing the 
lever at his left sets the motor in motion, which then starts, the carriage 
being connected with the back wheels. The speed can be regulated at 
will by turning the lever backward or forward, and by pulling on the 
lever the motion can be completely stopped. The vehicle is steered like 
a tricycle by a small front wheel. Its greatest speed is about 10 miles an 
hour. A quart of benzine is sufficient fur a one-hour’s trip, the cost of 
the motor power being thus about 34d. per hour. The carriage is in- 
tended to seat four persons, and in appearance somewhat resembles. an 
ordinary phaeton set on three wheels. We should, however, be very 
much surprised if these gas-propelled carriages ever obtain general use, as 
the electrical carriage will doubtless prove too formidable a rival for it. 








Tensile Strength of Ropes. 
<cseGiillaaiiies 

M. A. Duboul, in a series of tests for determining the above, used a 
horizontal hydraulic press and a weighing apparatus consisting of a 
steelyard and sliding weight, by which tension up to 130,000 pounds 
could be recorded. For higher pressures a gauge on the body of the 
press was used. Specimens were fastened by winding each end ona 
grooved pulley of special construction. The usual length of specimens 
for testing was 13 feet. 

The results of all the tests gave for the average tensile strengths of 


ropes the following : siieialaceaie 
ounds per Sq. 


6. i cinceeeienvavawn 10,500 to 11,200 
pe Ter Te 7,700 to 8,400 
NU Ie 655 ox oe cinivs ection 9,800 to 10,600 
WAP MIRRRMM a6 si-w'e sais S/0'0 si0'6 oie cider 5,600 to 7,000 
Flat, tarred hemp or manila...... 7,800 to 8,400 


A factor of safety of four, or even three in some cases, is considered 
safe ropes. 

A rope of unanuealed wire has an ultimate tensile strength of about 
52,000 pounds per square inch.of section of metal; when annealed ‘the 
ultimate strength is reduced to about 45,000 pounds, but-the elongation 
is nearly doubled, being 12 to 15 per cent. in annealed wire. The best 
wire ropes for mining purposes have a much higher tensile strength. 
Another authority on this subject says that the tensile strength of a wet 
rope is only one-third that of the same rope when dry, and that a rope 








saturated with soap or grease ig still weaker, 
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The Market for Gas Securities. 





Consolidated has been steady to strong dur- 
ing the week, the range in values not having 
exceeded over 14 points, quite a large number 
of transactions being recorded. Investors are 
quietly picking up the floating stock. 

The one million of Equitable new stock is 
now on the regular call of the Exchange, but 
the added movement in these shares was not 
noticeable in the transactions. The capital 
stock of the Company is thus bought up to four 
millions. In the listing application the main 
particulars given seem to be that the total assets 
of the Company are put at (January 1, 1889) 
something in excess of 6.1 millions dollars; a 
main mileage of 114; meters, 23,574; and max- 
imum producing capacity of works, 74 millions 
cubic feet per diem. In the assets tables the 
works are inventoried at $2,501,952. 

Brooklyn shares are unsettled as to values, 
old Brooklyn being off a. trifle, whereas Citi- 
zens has almost recovered the depression caused 
by the January disaster. Nassau and Metro- 
politan are stronger, while Fulton-Municipal is 
about as before. The contest for control in the 
Citizens Company is not so warm as it was, one 
broker putting it that the March winds seem to 


‘have dried out the ardor of certain of its would- 


be purchasers. 

The Boston deal is soon to co:::s to a head, 
for at tho annual meeting of the Company 
the election for directors was postponed to a 


late date in March. The. St. Louis situation 
seems to be all in favor of the Laclede Com- 
pany. The capital stock of the newly-organ- 
ized Company to supply Cicero (Ills.) with gas, 
water and electricity, has been reduced to 
$100,000. 

The property of the Duluth (Minn.) Gas 
and Water Company has been bonded in the 
sum of $500,000 to the Central Trust Compa- 
ny, of this city. A corporation to be known 
as the Pacific Loomis Gas Association has been 
organized in San Francisco, by Messrs. D. H. 
Ward, James G. and A. T. Eastland, H. Ha- 
vens and W. B. Kollmyer. It is capitalized in 
$500,000. The Messrs. Eastland are known to 
us as men of wealth, Mr. J. G. Eastland being 
well known to the fraternity of the Pacific 
coast. Baltimore shares show no change of 
moment, and the canvass for proxies in the 
next annual meeting of the Consolidated Com- 
pany is not so fierce just now. Chicago gas 
bonds are in good demand. 








Gas Stocks. 





Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt St., New York Ciry. 
Makrcz 11. 


@@ All communications will receive particular attention. 
G@” The following quotations are based on the par value of 
$100 per share. 43 


Capital. Par. Bid Asked 
Consolidated. ............. $35,430,000 100 83 983} 
EEE ee eee 466,000 50 — — 
oP SED ainss in ach one 220,000 — 47 57 
NR nisiesvssscesseses 4,000,000 100 112 117 
PER sions soe 1,000,000 — 113 115 
Harlem, Bonds.......... 170,000 — — — 
Metropolitan, Bonds. 658,000 — 115 118 
Pe iicinknsssnscssemnsss 3,500,000 100 98 100 
FN. cepsesnpnsnen 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 —_ — 
Northern............ pékeus 125,000 50 39 — 

RO sennsinese 108,000 
IE Sci ca nsenphiscansne 50 90 100 
Richmond Co., 8. [ 300,000 50 55 60 
$s Bonds......... 12,000 — — — 

Gas Co’s of Brooklyn. 
Brooklyn......-.0.+-+ + 2,000,000 25 100 102 
NE cccdsiesssveteesess 1,200,000 20 5 — 
“8. F. Bonds.... 320,000 1000 — 103 
Fulton Municipal....... 3,000,000 100 125 127 
as Bonds.... 300,000 — 106 
Peoples ..... Sain geen .20 92 Fh 
‘¢ Bonds (5’s)...... 368,000 — 97 — 
se $s (6’8)...... 94,000 — 100 — 
Metropolitan.......... 1,000,000 100 89 90 
Nassau........ . 1,000,000 25 111 — 
OF A ness ditieents 700,000 1000 100 103 
Williamsburgh .......... 1,000,000 50 120 122 
aS Bonds... 1,000,000 — i111 112 
Out of Town Gas Companies. 


Boston (Mass.) Gas Co 2,500,000 500 240 — 


Buffalo Mutual, N.Y... 750,000 100 90 95 
« Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 — — 
“« = Bonds Gi a es 
Chicago Gas Trust...... 25,000,000 100 433 
Cincinnati G. & ©. Co.. 6,000,000 100 202 203 
Consumers Toronto.... 1.000,000 50 192 — 
Central, S. F., Cal...... — 9 
Capital, Sacramento, Cal. 6B 
Consolidated, Balt....... 11,000,000 100 44} 443 
“ Bonds 6,400,000 107 1074 
Hartford, Uonn.......... 750,000 25 120 130 





Jersey OIG crs000 corcccees 750,000 20 185 170 


Laclede, St. Louis,Mo. 2,000,000. 100 — 115 
Louisville, Ky...... ...... 2,570,000 50 125 130 
Little Falls, N. Y........ 50,000 100 — 100 
wi Bonds 25,000 — 100 103 
Montreal, Canada....... 2,000,000 100 204 210 
Memphis (Tenn. ) Gas... 750,000 100 48 651 
sa Bonds. 240,000 100 10338 — 

New Haven, Conn....... 25 193 197 
Oakland, Cal.... 343 35 
ponies, Jersey ie... oe — 60 61 
‘“  Bonds.. _-_ — 

Paterson, Ni. d...ccveveves ° 2 9 — 
Rochester, N. Y.......... 50 75 80 
Syracuse, N. Y....... er 500,000 2 — — 
St. Louis, Missouri...... €00,000 50 —-— — 


San Francisco Gas Co. 


San Francisco, Cal.... 10,000,000 100 62} 623 


Washington, D. O....... 2,000,000 20 190 194 
Wilmington, Del........ 50 200 208 
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VALVES. 
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John Cabot, New York City........ eocccccccccs ce Peveeveces 324 
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J. G. Miner, Morrisania, New York City...............s0005 318 
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Friedrich Lux, London, England............ Sadaesticorsece GaN 
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rammarermner, .........s0| Bartlett Street Lamp Mfg. Co. 


J. P. Whittier, Brooklyn, N. Y..........eeee.eseeeeeeeneees 318 : 2 
MANUFACTURERS OF 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


GASHOLDER PAINT. 
H. W. Johns Manufacturing €o., N. Y. City........ . ‘ 
COKE CRUSHER. 
C. M. Keller, Columbus, Ind... ......... 2. eseeee 
ELECTRICAL APPARATUS. 
Wm. Henry White, N. ¥. City......f.....0...cccecessees : 
BOOKS, ETC, 




















oa incu dactudtahede: ene Be aia wine aa ara 
itt. A Specialty. 
eT IIIS 30 c's edule Wace vn'snwa ce UeNbeesseeascccdes 5 
Practioal Electric Lighting.............-cc0cce sesesecseee 323 Office and Salesroom, 
MRO TA POMS 3. 5 55. 85 sks a 5S ba ccicceaeoapedeeth 328 ee 
. 333 

American Gas Engineer and Superintendents’ ‘Handbook. . 40 & 4? COLLEGE PLACE, nee N. Y. CITY. 

: Gas Companies and others intending to erect Lamps 
me FOR SALE. and Posts will do incitibaidinediauieadamal ie, 

5 8 

Gas and Electric Light Plant 


In a live, wide-awake city of #,000 population, in one of the best 
Western States. Exclusive franchise for both Gas and 
Electric Light. Good contract with city. Will sell the 
entire plant, or a portion of same. For particulars and terms 
address “A. B.,”’ care this Journal. 








WANTED, 


Four 8x10 ft. or 8x8 ft. Second- 
Hand Purifiers, 
With 8 in. Center-Seal and Connections. Must be in good con- 
dition, and delivered on or before June 1, 1889. 
710-tAp1 Address ‘* PURIFIER,” care this Office. 


Position Wanted 


As Superintendent of Cas Works, 


By aman 36 years of age, who has had charge of works for 
more than 15 years. Best of references. Address 
717-4 * PRACTICAL,” care this Journal. 


POSITION WANTED 


As Engineer or Superintendent. 


Have had large experience in the manufacture and distribution 
of gas (coal and water), and in the construction of plants. Al 
references. Address ** INQUIRER,” care this Journal. 











The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 





PAT E: INT T S. . 
FRANKLIN H. HOUGH, 








Solicitor ‘of American & Foreign Patents. 
925 F. ST., WASHINGTON, D. C. 








DURAND WOODMAN, Ph.D., 


(NEAR U.S. PATENT OFFICE.) 


Analytic and Technical 
Personal attention given to the preparation and prosecution 
of applications for Letters Patent. All business before the U.8. 


CHEMIST. 
Patent Office attended to for moderate fees. No Agemey in 


Analyses of Cvals, Oils, Lubricants. Experimental Investiga-| ¢he United States possesses superior facilities 

tions for Inventors. for obtaiming Patents, or for ascertaining the patent- 
Laboratory, 494 Broad Street, Newark, N. J. ability of inventions. Copies of patents furnished for 25 cents 
New York Office, (by appointment) 52 Broadway, | ©cli. Correspondence solicited. : 











PHILADELPHIA. NEW YORK. 


STEPHEN A. MORSE, President. EDWIN F. MORSE, Secretary. 
GODFREY REBMANN, Vice-Pres. CARLTON M. WILLIAMS, Treas. 


fein STANDARD GAS LAMP CO., 


Ha, Main Office, 411 Cherry St. Factory, 1101, 1103, 1105 Frankford Av. 
PHILADELPHIA, PA. 


It is to the interest of Gas Companies and Cities to double the giriemy of the 
light on streets by using bs Nw be Patent “*CHAMPION ” LAMPS. oar sare ve 50 
~{ violen ag others in cost of repairs, are ornamental, and indestrustit ie except 

Our Patent System of of Instantaneously Lighting Gas (without electricity), for 


Depts Bus ualed. 
twosukana h Candie Power Burner is a very superior rhyme where a concen- 
aie te is wanted in Hotels, Is, Stores, Depots, 


ed and ven, = atthe from Arch- 
ae poten y 2 or our eee © 


CHICAGO. 









manufacture e description of Plain and Ornamental] Lamps, Posts, 
No. 29 Champion. Brackets, Clusters, te.  Oarvenpontonce solicited. 








PRE 
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H.w.sonwns’ FDGEWATER LIME WORKS 


Chas. F. McKenna, Proprietor. 


SHELL LIME, tox occ. | 


.. Lime by the Cargo for Gas Purification. 
/ EDGEWATER, BERGEN CO., N. J. 


Write for Testimonials and Prices. 


GASHOLDER PAINT, 


Ready for Use. 


ainting Holders and other Iron and Wood Work about 
Gas Works. 


RETORT CEMENT, 


Ready for Use. For patching and coating iron and clay retorts 





FRIEDRICH LUX, 


Ludwigshafen am Rhein and London. 


GAS GOVERNORS, 
Gas Balance. 











pipes, connections, etc. In use and approved by the 
principal Gas Companies in the United States. 


H, W. JOHNS MANUFACTURING COMPANY | | 


Sole Manfrs. of H. W. Johns’ Asbestos Liquid Paints, Fireproo! | 
Roofing and Building Felts, Steam Packings, etc., 


87 Maiden Lane, New York. 


MORRIS; TASKER & CO.,. 


ZTsimited, 


Builders of Gas Works. 


PHILADELPHIA, PA. 




















Gasholder Tanks & Gas Works — Complete. | 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, - 


- 499 Wythe Av., Brooklyn, N. Y. 








F. J. DAVIS & J. R. FARNUM, 


TRUSTEES AND AGENTS FOR THE 


SINUOUS FRICTION CONDENSER, 


DAVIS & FARNUM MFG. CO. 


We desire to draw the attention of the gas community to the merits of. 
the Srnvous Friction ConpENsER. Companies intending to introduce 
new condensers into their works will do well to confer with us and ex- 
amine plans and estimates before contracting for any other pattern 
The Friction ConDENSER is now in use at the gas works located in the 
following places : 





Frederickton, N. B. 


Portland, Me. Brookline, Mass. Pawtucket, R. I. 

Newport, R. I. Chelsea, Mass. Jamaica Plain, Mass. St. John, N. B. 

Gloucester, Mass. Woburn, Mass. ’ Attleboro, Mass. Paterson, N. J. 

Newton & Water- _ Peoria, Ill. Calais, Me. Dover, N. H. 
town, Mass. Clinton, Mass. Fall River, Mass. Waltham, Mass, 





Nassau Works, Brooklyn, N. Y. 

















¥ 


MANUFACTURERS OF 


Gas and Water Pipes, 


CAS AND WATER MACHINERY 


OF THE MOST APPROVED PATTERN. 





Also, Gasholders and Iron Roofing. 


= » Orders from Gas and Water Companies promptly attended to 


WALTHAM, MASS. 
Office, Room 55 Mason Building, 70 Kilby Street, Bostor: 





ae pe 





BEAMS. — Se Me Boilers. 
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BARTLETT oa” & CO. 


Baltimore, | RAC. 
Triple Double, & Single-Lit = rae a PURIFIERS. 


6 CJ - 


j 
| 


GASHOLDERS. 


= CONDENSERS. 
Iron. Holder Tanks. hh 


Scrubbers, 


ror rues, FF BENCH CASTING. 
Cirders. | OIL STORAGE TANKS. 








The Wilkinson ‘Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


HAZEL TON BOILERS. 
Gas Works Designed and Constructed. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it aan to consult 
W. C. Whyte, who for over 30 years has made a specialty of 











Tank ‘Menevntion ak ‘Mason Ww ork. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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KIRKHAM, HULETT & CHANDLER, LIMITED. 


PATENT “STANDARD” WASHER-SCRUBBERS 


———, and in course of construction at present date: 





Altrincham...... 
i accsccinan xs <coend 
Allegheny, U.S 
Ashton-under-Lyne..... 


Animal Charcoal Co aie. 
Altoona, U.S.A. 


. 


- 


ay 


SERS 





Baltimore, U.S.A. 


~ 


ZSERSES 


Balmain, N-S.W 
Bishops Stortford 
i. ‘ 


isoston, U.S.A. 


Burton-on-Trent. ...... ......1,500,000 


Buttal o, U. S.A., Mutual. 
Br pebiions. U.S.A 





oe 


3 
SSSES5 


Bridgeport, ‘U.S.A... 


Beck & Co., St. ne. - 
Barmen Rittershausen .. 


Brooklyn, US.A 


Me 


N 
Brunner, Mond & Co. ........ 


x 
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South Metropolitan Co:— 


ae ax Woolwich....-.-. 


ee wees cee eee cess 
wees cece cece cecceseece UUVAUUY) L108 DIIGZO pccne cncces ones 
sew eee sees wees eesee sess VUUU,UUV, YY OSU TIGL! wc ewe cee eee eee 
eee eee comme cee ewc ewes SUSU | LIOCUSB . ne eee cee wes ceeees Soest 
wee csc ceeees cece ss SUU,UUV) “www wee cwmwes cee ees eeeee 
eeeecceccesceceesces UUUSUUUV i+%jx""“ eewoeeccccce coeces eoees 
weet ewww ee woes eee 
sewers eewwe cece cece es “SUUSUUV) —“" Baw eee cece een eooeeeees 
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Guildford... HAG -..---1,250,000 
00. 


Georgetown, U.S.A 


ee ee ry 


Lowell, U.S. A 
Louisville * 
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ity. Hep oe ye 
Cubic feet per day. Cubic feet per day. 
Ober Schlesian...... ........ 1,500,u 
2,500,000 | Otto & Co.’s Coke Wo:":s....1,500,000 
yoenjuen | Piymouth <<... 25... Since 2,000,000 
1,500,000 | Parramatta, N. 8S. W.... .... 100,000 
BOG, 000 | Preso0ts <2... 5... ee cccec coc 450,000 
3,000,000 | Providence, U.S.A....-... 750,000 
3,000,000 Rr ieateg 750,000 
PRN 5. cans seasacyee hes cees 300,000 
PAN dncd ately oMgbee ee memiee aabee 300,000 
Portsmouth eae ---. 2,500,000 
in Gina ton aak Mennee 2,500,000 
3,000,000 Pitteburgi:, U. ‘S.A sSuaws 1,500,000 
400,000 | Portland, er ial 560,000 
3,000,000 Pawtucket, OF eg eae 500,000 
3,000,000 | Quebec.-:.. ,.............0. ~ 250,000 
ee en 750,000 
Se ce ee eee 250, 
2,000,000 | Ramsgate ...... ............. 1,000,000 
eee 200,000 
3,000,000 Richmond, Jf S eee 250,000 
Roxbury, Bee ec eaeees 500,000 
,000 | Runcorn Soap Co. .... ....... 20,000 
2,000,000 | Rockhampton, N. 8. W....... 125,(00 
150,000 | Richmond ..... ............... 1,500,000 
560,000 | Reading - . + cone nee sone 2,000,000 
600,000 Reichenbach .. iSuspheeieeee eee 200,000 
2,000,000 | Salford ....... ...... ...- eee. - 1,750,000 
2,000,000 PY pebewenis eneguks cee saa 1,750,000 
2,000,000 OS, ke shiaye she pide n wees ceeds 1,750,000 
2,000,000 | Smethwick.................. 750,000 
EPMNNY, Ole Bc WT <a cessccccwun 1,000,000 
Brie | Sekeemeaeene 1,000,000 
1,00,000 = woes cece cco 00 8000, 000 
600,000 “ ones ---- 50,000 
1,000,000 - -----e- 50,000 
1,500,000 | Sunderland, ..... .... «1,500,000 
500,000 | St. Josephs, U. YY gree 250,000 
SOD DOD TPB aco a5 6 sis esse ens cses cases 100,000 
450,000 | Sevenoaks...............-... 300,000 
750,000 | St. Petersburg............-.. 2,000,000 
250,000 ‘e 
250,000 Louis, U.S.A 
330,000 a 
300,000 “6 
250,000 © - 22. ewe e eee eee eee e ee 
500,000 | Silesian Coal Co 
300,000 | San Francisco, U.S.A. 
1,500,060 
1,000,000 | Sheepbridge Coal Co 
_.. 1,500,000 NL eck KRcabs apeees wkce 
1,500,000 | Singapore.......... ......... 
500,000 Sect heds ace docs cc 
950,000 | Tonbridge... 
1,500,000 DL civessocciicss cahear 
1,500,000 eee 
1,500,000 Toledo, U.S.A 000 
1,500,000 | Toronto.......... ......... 1,000,000 
1,500,000 Uxbridge...... patbes'es becece 300,000 
2,500,000 Valparaiso........ ........ 500,000 
400,000 West Bromwich............. 1,000,000 
100,000 Does: inn 5 ooeeaS sue 250,000 
750,000 Weston-super-Mare.......... 500,000 
300,000 Re oc eg es 150,000 
750,000 | Wormwood Scrubs........... 300,000 
1,250,000 Williamsburg, U.S.A.... 600,000 
2,500,000 : ---- 600,000 
2,500,000 Se 150,000 
2,000,000 i oe os 300,000 
1,500,000 ha WM coos csesis 500,000 
2,000,000 SS 9 300,000 
430,000 | Westgate................ ... 100,000 
150,000 Wilmington, 0 USA ..<... 500,000 
,000 Windsor, whe os00es 0. a 
000 Wolverton........ --.» wc... , 
2,000,000 | Wellington, N. Z............ ,C 
000 US SEE aes 
200,000 Washington, U.S.A...... 2,000,0C0 
100,000 Wallasey .............. eee. 750,000 
Sich icic~ anece cece 150,000 
Wurren......... one eswee  SOUOO 
000 Worcester,U.S.A_ sewer cece 750,000 
¥ Yeadon PeseweuSewdes. oscees 500,000 














SOLE ACENT FOR WESTERN HEMISPHERE, 


GEO. SHEPARD PAGE, 69 WALL STREET, NEW YORK. 
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GAS IMPROVEMENT Co. 






































DREXEL BUILDING, CHESTNUT AND FIFTH STREETS, 
OFFICERS : 
GEORGE PHILLER, President. EDWARD C. LEE, Sec’y and Treasurer. 
W. W. GIBBS, Vice-President. | ALEX. C. HUMPHREYS, Gen’! Supt. 
SAM’L T. BODINE, Gen’l Manager. WALTON CLARK, Ass’t Gen’! Supt. 
H. H. EDGERTON, Chemist and Engineer. RANDAL MORGAN, Gen’l Counsel. 
DIRECTORS: 
GEORGE PHILLER, JAMES A. WRIGHT, S. A. CALDWELL, 
WM. W. GIBBS, HENRY C. GIBSON, WM. M. SINGERLY, 
THOMAS DOLAN, SAM’L T. BODINE, WM. T. CARTER. 





BUILDERS, LESSEES AND PURCHASERS OF 


GAS WORKS 




















Orders solicited from Large Cities, Small Towns, Mills, Institutions, from all 
who want More Light for Less Money, 
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PROCESSES. PROCESSES. ELECTRIC LIGHTING. 


NATIONAL GAS LIGHT AND FUEL COMPANY, 


No. 218 La Salle Street, Chicago. 


THE SPRINGER SYSTEMVI 





Fuel and Illuminating Water Cas Works. 











1 t 
RAEHHREHN CHS. 
People’s Gas Light and Coke Co.............. Chicago, Il. — co. Light and Fuel Co.............. Hae gg gga 
Elgin National Watch Co...................+. Elgin, Ill. agro PERE ovo eke say sae nne te neath — 
C “4 L&EPRR ea take Ill Los Angeles Gas Co. .............cessecvceces Los Angeles, Cal. 

é ghaay ctr elagylge della lade dahcte ——- San Diego Gas Fuel and Electric Lt. Co....... San Diego, Cal. 
Decatur Gas Light and Coke Co.............. Decatur, Ill. Jackson National Gas Co.................000- Jackson, Mich. 
Niles Gas Light Co........ PEE OR Niles, Mich. I NNO, 5 cnc s sos cccctusessesece ronson! cme <n 

nm Illuminating Co.............cceeeceee wto . Dakota Gas and Fuel Co........ ......--..00+ rand Forks, . 
ne — - — oe = P , Frenne St. Johns Mntugl Gas Co...............2 sees St. Johns, Mich. 
ellington Light and Heat Co.............. . Wellington, Kansas, 

: 2 : : SSID REN BG OO... . 2.2 occ ccc cceccces Stillwater, Minn. 
Chippewa Falls Gas Light Co................. Chippewa Falls, Wis. Oh SE EEEEGID, 5... ncn esinaccssave St. Panl, ‘Minn. 
Elkhart Gas Light and Coke Oo............... Elkhart, Ind. Emporia Eleciric and Gas Light Co........... Emporia, Kas, 
Madison City Gas Light Co,.................. Madison, Wis. VOR Were Gs TOE OO, «0 6.5 0 os dies 0: go 055 Van Wert, Ohio. 
South Bend Gas Light Co.................... South Bend, Tnd. RETAINS BINNS. 5 5 ia 5 Se eke is dees Lansing, Mich, 
Sheboygan National Gas Co.................. Sheboygan, Wis. San Francisco Gas Light Co...............0.. San Francisco, Cal. 
I oa scans nneneeas one Salina, Kansas. Shelbyville Gas Light Co..................... Shelbyville, Ind, 
EN is” nse we nbavceesheneeee Deseronto, Prov. Ont. Great Falls Gas Light Co........ ..........8. Great Falls, N. H. 
Jefferson City Gas Light Co....:............. Jefferson City, Mo. SRN Bia od yis e's ee canes aces kkiee Belleville, Ontario. 
ND ee Mankato, Minn. Rochester Light and Fuel Ce........ ........ Rochester, Minn, 
Minneapolis Gas Light and Coke Co.. ........ Minneapolis, Minn. Northwestern Gas Light and Coke Co......... Evanston, Jil. 
Se an re a Ohio. ; De SS nee er ere ree Lincoln, — ? 

. Bellevue, Campbell Davenport Gas Light Co.... ..........--.e0es Davenport, Towa, 
Bellevue Water and Fuel Gas Light Oo...... County, Ky. Municipal Gas. Gass if cic coo. wien ceiad DN sh» Albany, N. Y. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


WM. HENNEY WW HITE, 
No. 32 Pime Street, - - - New York City. 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENZRATOR FURNACE PATENTS 


And the Martin Water Gas Process. 
Edison Incandescent and American Arc Electric Light Plants Installed. 


Correspondence with Gas Companies contemplating extending or improving their vient respectfully invited. 
Plans and Estimates Furnished. & 


To All Whom It May Goncern! 


Tke SIEMENS-LUNGREN COMPANY hereby warns the public against the use of various infringing 
Regenerative Gas Lamps which are offered for sale. This Company has heretofore delayed bringing suit to enjoin 
the manufacture or importation of such infringing lamps, solely because of the practical worthlessness of the infring- 
ing devices; and although, in each instance, they infringe some one or more df.the various patents owned or 
controlled by this Company, they have fallen into disuse sooner than any suit could be brought to a bearing. As, 
however, the introduction of these infringing lamps has tended to discredit the practicability of our Company’s 
system of regenerative gas lighting, we have instructed our Attorneys, Messrs. Geo. Harding, C. S. Whitman, and 
Silas W. Pettit, to give notice that legal proceedings will in future be taken against all such infringcrs 


THE SIEMENS-LUNGREN CoO., 21st St. & Washington Av., Phila., Pa, 


ee stoma a~ 8 a . ) 














ba 
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CONNELLY & Go., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 


éé Saves money, saves labor, and is the most efficient purifying agent ever offered as a 
IRON SPONGE.” substitute for lime. Now used in every State in the Union, and purifying daily over 
thirty-five million cubie fect. Should be used in every gas works. Its own saving will pay for it many times over. 


AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 
‘ s(t than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


err AM JET Designed particularly for small works. Combines Exhaust Tube, Steam Governor, 
EXHAUSTER. Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 
, but little space; uses very little steam; operated by ordinary workmen; saves formation 


of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for mizing air with oil gas. No works 
too small to use them profitably. 








Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 177 Broadway, New York City. 


WILBRAHAM GAS EXHAUSTER /42V!$ ENGINEERING ¢0 








61 Oliver St., Boston, Mass. 
CONTRACIORS FOR ERECTING 

x) A Ne ce “ COMPLETE STEAM OUTFITS FOR ELECTRIC 

wee “Ss > LIGHTING STATIONS. 


‘Steel Boilers set with Jarvis Pat. Boiler Setting 
To burn COKE SCR EEN iINCS for Fuel. 


ARMINGTON & SIMS CO. ENGINES, 
Belting direct to Dynamos, without usiug Shafting. 
SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electriv Light Co., Schenectady 
| N. ¥.; Brookline Gas Co., Brookline, Mass. 


Practical Electric Lighting, 


By A. BROMLEY HOLMES, A.M.I.C.E. 
With 87 Illustrations. Third Edition. Price, $1.00, 














| ZeWs 
Electric Light Primer. 


= ee = A simple and comprehensive Digest of all the most important 
es a | facts connected with the running of the Dynamo and Electric 


| Lights, with Precautions for Safety, etc. 
WIL BF | 


-ELARE BROS., Peian Shona 
PHILADELPHIA, PA. | A. M. CALLENDER & CO., 42 Pine St., N.Y. 


























The Albo-Carbon Light 


Is Unrivaled in 


SOFTNESS AND PURITY OF LIGHT, IN BRILLIANCY 
AND POWER, AND IN ECONOMY. 


It is Superseding All Other High Candle Power Gas Burners. 


Its UNIVERSAL SUCCESS, Extreme SIMPLICITY, Ceneral ADAPTABILITY, 
_ and LOW COST have made it preferred to all other systems. 





’ NOTICE.—Suits are pending against various parties for infringement of certain of our Letters 
Patent All persons are cautioned against man=ifacturing, selling, or using any apparatus or material which 
infringes our patents. We intend to prosecu‘e all parties infringing patents owned by us. 


ALBO-CARBON LIGHT CU. (27's.tonicasis.) Newark, N. J. 
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CHAPMAN VALVE MANUFACTURING 0, |LUDLOW VALVE MFG, CO. 








MANUFACTURERS OF 


Valves and Gates-for Gas, Ammonia, Water, Bite. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzie Valve. All Work Guaranteed. 


WORKS & GEN’L OFFICE TREASURER'’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 
Parson’s Steam Blower, 


OFFICE AND WORKS, 
FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR -BURNING BREEZE 


938 to 954 River Street and 67 to 83 Vail Ave. 
OR OTHER WASTE MATERIAL. ney, nu. x. 























PARSON’S TAR BURNER.|4:. a8 
FOR UTILIZING COAL TAR AS FUEL. ia ~5 % 

: eae 

PARSON’S AIR JET TUBE CLEANER, ats Seg 
FOR CLEANING BOILER TUBES. g 5 é be 

These devices are all first-class. They will be sent to any responsible party for trial. No sale ee ) aes 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. [Qf a5 e F 
H. E. PARSON. Supt., 88 & 35 Liberty St., N.Y. | 58 : aad: 
quae Tec 
MILLS | REVERSIBLE LIME TRAY, 23; Hi 

os ay 








= WOODWORK| g 





ar J ats McLean 


- ————— Of Every Description a 
-- ams NEEDED BY GAS WORKS. VALVES. 





zm E 
SEND FOR CIRCULAR AND PRICE List TO 298 Monroe Street, N. ¥. 


CEORCE A. MILLS, @PECIAL TRAYS FOR IRON SPONGE OR OXIDE OF IRON. 


No. 20 East Barre St., Baltimore, Md. . IALTY. 


Reversiste-STRONGEST-Most Durasie-Most EAsity REPAIRED. 
























»VANDUZEN The Management of Small 


s 
GAS EN CINE Gas Works. 


NO ENGINEER. 
No Extra WATER RENT 


— or INSURANCE. | se, 
S@ | INSTANTLY STARTED. BY Cc. J. R. HUMPHREYS. 











DURABLE, RELIABLE, <icaan 
na sacra aN Price, $1. 306-310 ELEVENTH AVENUE, NEW YORK. 
| Orders to be sent to A. MI. CALLENDER & CO. WE ALSO MAKE THE CHEAPEST AND STRONGEST 
E Van Daren Gas Engine CO., 42 PINE STREET, NEW ~ all REVERSIBLE BOLTED TRAYS IN THE MARKET, 
’ a 











THE CLERK GAS ENGINE Co,, ) 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


Wi. W. GOODWIN, Prest. E. STEIN, Sec. 8S. LEWIS JONES, Asst. Sec. A. J. DOTY, Supt. 





The utility and convenience of the Gas Engine being no longer an oyen question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ing, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of »ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns, These engines are esp:vially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day {or months at a time 


Made In Sizes of 6, 10, 15, 20, and 25 Horse Power, All Engines Guaranteed for One Year. 
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_ GAS STOVES. GAS STOVES. GAS STOVES. 


THE AMERICAN METER CO., 


MANUFACTURERS OF 


GAS COOKING AND HEATING STOVES. 
































Gcas eS ae renee Se eRe a ? cScas 
ae ei 
EXKeating Cooking 
Stoves 
wore | FEW: DESIGN 
and 
in 
all in 
5 sizes -: } A = ate all 
; Sizes 
for : 
+ Sreves| = 
Parlors, : : 
: Family 
Chambers | —T—_—— : ; 
: 1 anda 
Catalogues Mailed on Application 
ana gu PP Exotel 
ia. ee ee Use 


MANUFACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St,, Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 








AGHINOIES, 


' No. 177 Elm Street, Cincinnati, Ohio. . No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 





CAS STOVE SHOW ROOMS, No. 223 Sixth Avenue, New York City. 
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RETORTS AND FIRE BRICK, 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. _ 





J. H. CAUTIER & CO., 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 
Cc. E. GAUTIER. 


J. H. GAUTIER. C. E.GREGORY. 











BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Retorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N. Y. 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


-| Blast Furnace and Cupola Linings, every description of Fire 


Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON S8T., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue C., N. Y. 











Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Block, 
PITTSBURGH, PA, P. 0. Box 378. 


Successor to WiIiGtIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


CHAS. H. SPRAGUE & SON, No. 70 KILBY STREET, BOSTON, MASS., Agents for the New England States. 








2&4 Stone St., 


Gay Gas Relorl 





EWIiIL LEN-&, 


Enameled’, Fire Brick, Blocks and Tiles 


Wew York City. 


MUNICH REGENERATIVE AND HALF- REGENERATIVE BENCHES. 


Portland Cement, Fire Cement, Retort Enamel, Retort Cement, etc., etc. Correspondence Respectfully Solicited. 








GEROULD'S IMPROVED RETORT CEMENT. 


A Cement for patching retoris, putting on mouthpieces, and 
making up all bench-work joints. This Cement is mixed ready 
for use. Economic and thorough in its work. Fully warranted 
to stick. For recommendations and price list address 


C.L. GEROULD & CO., 
5S & 7 Skillman 8t., Brooklyn, N. Y. 


Western Agent, H. T. GERCULD, Mendota, Il. 

















GAS vs, ELECTRIC LIGHT. 


We would invite attention to the able and exhaustive 
argument of General A. Hickenlooper, President of the 
Cincinnati Gas Light and Coke Company, contained in a 
handsome pamphlet of 96 pages, entitled 
“ Epison’s INCANDESCENT ELECTRIC LIGHTS FOR STREET 

ILLUMINATION. REPORT OF AN ARGUMENT DELIV- 
ERED BY A. HICKENLOOPER BEFORE THE COMMITTEE 
On LiGHT, MUNICIPAL COUNCIL, CITY OF sie scsi 
JULY 22, 1886.” 

This is a subject of special interest to all Gas Light Com 


Frices. 
25 copies. ...... 50 100 copies....... $22.50 
50 copies....... 250 copies....... 50.00 


A sample copy will be sent by mail on receipt of 50 cts. 


Parker-Russell 
_— and Mfg. Go., 


:{ American Central Building, 
Broadway & Locust, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 





the manufacture of materials for 


GAS COMPANIES. 


heats of the furnace, and the abrasion of feeding and emptying. 


We furnish and build Half-Depth or Full 
REGENERATOR FURNACES 
of different kinds and most approved-styles. 





A.M, CALLENDER, & ©0O., 42 Ping 8r., N. Y. Crry. 


Correspondence solicited. 


Our immense establishment is now employed almost entirely in 


We have studied and perfected three important points. Our re- 
torts are made to stand changes of temperature, the strongest 





THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 





Clay Retorts, Blocks & Tiles, 


FIRE BRICK, FIRE CLAY, 
‘AND FIRE CEMENT. 


Bed and Buff Ornamental Tiles and Chim. 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 imches) Baker Oven Tiles 
12x 13x23 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Agents the New England States. — 
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HENRY MAURER & SON, FRED. BREDEL, 


(ESTABLISHED 1856.) CONTRACTOR FOR THE COMPLETE 
R EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORKS frectign and Equipment of Gas Works 


Clay Gas Ketorts a 
Pdi arErTires. ELOENINE PATENTS 


Fire Brick, Tiles, Etc. FOR NORTH AMERICA. 


=I] aner jawe, REGENERATIVE FURNACES, 




















ANDY BINDER, (900 Retorts are now fired in America by the Kloenne-Bredel System.) 


AIM) This article may be described as elegant SHLE-SHALING MOUTHPIBCES. 
in appearance, strong, durable, and possessing many special (Over 800 Mow in Use.) 
qualities of its own. It allows the opening of the pages per- ‘ . 
fectlv flat, whether one or several numbers are in the binder , : 

cin" aaesatmeearnesceter | SLANdaTd Condensers. Washer-Scrubbers 
the others. The papers are not mutilated for subsequent bind- 5 4 a 6 
ing in permanent form. The binder is supplied with gilt side 
title, and is an ornament to any desk or reading table. The 





JOURNAL, filed in the Handy Binder, becomes a volume of great TA R WASHERS FO R WATE R GAS PLANTS. 
Peniees ada a Engager ac a 795 (In use in the works of the Chicago Gas Lt. Co.) 


A. M. CALLENDEK & CO,, 42 Pine St,, N. ¥. 








: GASHOLDERS. 
GREENOUGH’S : 
ft DIGEST OF G AS [ AW.” , Bredel’s Automatic Gas Governor. 


Price, $5.00. Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
This is a valuable and important work, a copy . i , 
ol Saki Gant he to tas Genie: ah oes ae E. G. Cowdery, Milwaukee, Wis; and Mr. Theo. Forstall, Chicago, Ills. 
coapany in the country, whether large or small. | Ror further infomation, address 


As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 


bee blished in thi try, and t 
ie Eadosiond Odemyients Eero L). IEE Eda, 
™ Oe GO., 'No. 208 East Seventeenth Street, N. Y. City. 


CHICAGO RETORT AND FIRE BRICK COMPANY, 


OEP resident. 45th, Clark and La Salle Streets, Chicago, Ill. “"St&:ahereas!™ 


Manufacturers of Standard Clay Retorts, Gas Works Tiles and Settings, Fire Bricks, Ground Fire Clay, 
Fire Mortar, Blocks for Locomotives, Cupolas, Boilers, Ovens, etc. 


The Hicks Regenerative Furnace. 


FOR LARGE OR SMALL GAS WORKS. NO ROASTING PITHOLE FOR THE STOKERS. NO EXCAVATION BELOW THE ORDINARY ASHPAN. 


This Bench is applicable everywhere as a practical adaptation of the Regenerative and Recuperative System, giving, at a moderate cost, a very Ligh 
efficiency, with great saving of labor and coke. Even with an isolated bench we guarantee a production of 42,000 ft. per bench of 6’s, 14’ x26’ x9’, on 
30 per cent. of coke, hot or cold, with probable production of 48,000-ft. if desired. We also construct the highly successful Two-Story Regenerative 
/ienches on the plans of Mr, A. Arndt, Engineer of the Chicago Gas Light and Coke Co, Also, the Sloping Retort System of Henry Pratt, Engineer ol 
the Peoples Gas Light and Coke Company, of Chicago, 











Fire Clay Materials for Water Gas Cupolas, etc. Special Attention to Making Tiles and Blocks to Order. 


Boston Agents, - - FISKE, COLEMAN c Co. 


GOODWIN’S DIRECTORY 
OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 
Price, - - - - * = .« $8.00. 


Orders may be sent to 


"4 M. CALLENDER & 0O., No. 42 Pine Street, N. Y. City. 
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GAS AND WATER PIPES. GAS AND WATER PIPES. 





ENGINEERS. 

















JAS. P. MICHELLON, Sec. 


SAM'L R. SHIPLEY, Pres. 
WM. SEXTON, Supt. 


HENRY B. CHEW, irreas, 


acl IKO N 











IN Wop 





GLOUCE STERIRON WOHES 









Ne 

















Cast [ron Gash Water Pies or valves, Fite Aydrants, Gasholders. &¢. 


Office, Rooms 61 and 63 Bullitt Building, 131 S. 4th St., Phila.,, Pa. 
Water & Gas Pipe. 


PUUSTEMGR I) Send for New Catalogue. [AIAEMaN SS 
The WELLS RUSTLESS IRON COMPANY, 
No. 21 Cliff Street, New York City. 


— FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh. N. J. 
New York Office, 160 Broadway. 


HOSP CAST IRON WATER AND GAS PIPE 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


DENNIS LONG & COMPANY, 


_ LOUISVILLE, KY., 























Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPRCIAL CASTINGS 


OF ALI SIZES. 





Kine’s Treatise on Coal Gas. 


A standard text-book for agg Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
eek ha resulting thereform ; treating also of the Gas Engine, and of Gas Cooking and 


In 3 Vols. Price per Vol., $10. Sold either by Volume or in Sets. 












P. D. WANNER, Chairman. A. B Bestuee, Seow. of Wis 
R. B. KINSEY, Secretary. F. A. KNopp, Treasu! 


MELLERT FOUNDRY & MACHINE c0., Ltd, 
and READING FOUNDRY c0., Lt, 


Specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway. N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS. 


Columbus, Chio. 


M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 


Sales Agent for the New Phila. Pipe Works Co. 


Ofice, Buitable Bulag, 120 Broadway, XV 
EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


j ‘ ~~ 


MANUFACTURERS OF 











5/ CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 








Contracts taken for all Appliances 
required at a Cas Works, 
preted for New Works or Extensions to Old Flente, 


WM. MOONE Y 


(Successor to WM. FARMER) 


CONTRACTOR FOR THE ERECTION OF GAS WORKS, OR 
APPARATUS OF ANY CAPACITY. AGENT FOR 
WM. FARMER’S PATENTS. 


WM. GARDNER, 
Cas Engineer, 


Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas plants, 
who contemplate the erection of new works, will find it to their 
nterest to open correspondence with s Bs above. Vians wade 
and estimates furnished. 


























A Mi. CALLLENDER & CO., 42 Pine St., N. Y. 
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GAS LAMPS. EXHAUSTERS. 


GAS LIGHTING 
BY GAS COMPANIES. 


Gas Companies contemplating the purchase of electric lighting 
plants, will do well to investigate the results that can be accom- 
plished by a general introduction-of the Lungren Regenerative 
Gas Lamp. In a number of instances Gas Companies have 
¢ purchased these lamps and rented them to their consumers at a 
low rate, this plan proving satisfactory to the consumer, and profitable to the 
Gas Company. It requires but a small expenditure to establish a lighting 
system with the Lungren Lamp, which in its results will compare favorably 
with any system of electric lighting, both as to economy and effect. Numer- . 
ous consumers have also been obtained by Gas Companies introducing these 
lamps, from among those using kerosene oil. Write us for particulars. . 


THE SIEMENS-LUNGCREN COMPANY, 


N. E. Cor. 21st Street and Washington Avenue, Phila., Pa. 
































ROOTS’ NEW — EXHAUSTER. 
a 








COON STRUCTED ON ‘ENTIRELY ‘NEW PRINCIPLES. 
THE ONLY EXHAUSTER MADE WHERE 


The Parts Needing Attention are External, and Easily Accessible. 


Send for Descriptive Catalogue i rice Iist. 


a P. H. & F. M. ROOTS, Patentess and Manufacturers, CONNERSVILLE, IND 


8. 8S. TOWNSEND, Gen. Agt., 22 Cortlandt St., N. ¥. COOKE & CO., Selling Agts., 22 Cortlandt St., N. Y. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





MILLVILLE, N. J. 
wns:{nomce OR, D, WOOD & GO., o=(".annEL 
GAST-IRON PIPE 1% to 72 inches in Diameter. 

Water Machinery and Gas Apparatus. HEAVY CASTINGS. 


HOLDERS, PURIFIERS, FLOORS AND ROOFS, 
LAMP POSTS, CONDENSERS, FLANGED PIPE, 
VALVES, BENCH WORK, FIRE HYDRANTS, 
METER CASES. 


a - Estimates and Specifications for | 
SES aay« a NEW WORKS or EXTENSIONS 2m 
JS ____ = 
. ‘or ALTERATIONS of OLD ONES. 

















| HENRY PRATT & CO., 
Pians and eg m At lnggzens Office and Works, 


“nance” PRATT & RYAN WATER GAS GENERATORS, | s¢91097: 


New Works or Arranged to Use Either Crude Oil or Naphtha. So Halsted St 


avoracion ot | GOMMONSERS, SEIUDDETS, Purifiers, ald all Apparatis for Coal or Water G28. | curengo, iu. 


Old Works. 
™ IRON ROOFS, BOILERS, TANKS, ETC. a Sa 
Orders and Correspondence Solicited. 














o steeeseacs mea sasha Daina sii 





KERR MURRAY MANUFACTURING C0, 


ENGINEERS AND CONTRACTORS FOR THE CONSTRUCTION OF 


GAS WORKS APPARATUS. 


Iron Roofs, Gutters, Retort House Floors, Bench Castings, Regenerator 
Furnace Castings, Rotary and Steam Jet Exhausters, Annular and 
Multitubular Condensers, Coil Pipe Condensers, Hot Tar 
Scrubbers, Tower & Rotary Washers, Purifiers, Center 
Seals, Patent-Four-Way Valve Combination. 

Hydraulic Lifts for Purifier Covers, Ash and Southern Pine Reversible Trays, Meter 
Bye-Passes, Hub and Flange Stop Valves, Lamp Posts, Wrought Iron Oil and ° 
Water Tanks, Coal Charging Wagons, Goke Dumping Barrows, Retort House 


Tools, Steam Engines and Boilers, Combination Pressure Gauges. 


Single-Lift and Telescopic. Gasholders. 


STREET MAIN SPECIALS. 
Plans, Specifications and Estimates for New or Rebuilding of Old Works furnished on application. - Address all communications to 


KERR MURRAY MANUFACTURING COMPANY, - FORT WAYNE, IND. 


A. D. "CRESSLER, oy ig Manager. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 
Oregon Iron Works, 
W. 20th & Qist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Ironwork 


GAS APPARATUS. 





Bench Castings, Regenerative and Half | 


Regenerative Furnace Castings. 





| 


| 





CONTINENTAL IRON WORKS. 


THos. F. ROWLAND, Prest. WagreEN E. HitLand Onas. H. CORBETT, V-Prests. © THOS. F. ROWLAND, JR.,Sec.&Tr: . 


P. 0. Station G., BROOKLYN, N. Y. 


ENGINEERS AND MANUFACTURERS OF | 


Gas Holders 
CONDENSERS, SCRUBBERS, VALVES, 


PURIFIERS, SELF-SEALING REPORT LIDS 
Hydraulic Mains, 


And all other articles connected with the man- — 
ufacture and distribution of Gas. 























H. RansHaW, Prest. & Mangr. Wo. STACEY, Vice-Prest. T. H. BrrcH, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STACHY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gashoiders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 


Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 


Street Drips and Connections, 


Valves, 
Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 














Bouton Foundry Co, 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work, 
SPECIALS, LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 








COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Worka 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street; 


Cincinnati, Ohio. 











12. DEILY & FOWLER, iii 


Laurel Iron Works. 
pier er No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS., 


Simgle and Telescopic. 
EXolders Built 1884 to 1888, Inclusive: 


vom, R. I. Long Island City, N. Y. — Chester, N. Y. Malden, Mass. West Chester, Pa. (2d) 
Macon, Ga. ‘ew Rochelle, =. Paducah, Ky. Lancaster, Pa. (3d) 
Allegheny Pa. (2. ) — Pa Salou N. J. (3d) Norwich, Conn. . Tacony, Pa. (two) 
nity (Central Gas Oo) Hl (ea.) Lynn, ass.) Sen ba Gal. Binghamton, N.Y. 
Noy olty ——~y “ty Hazleton, Pa. ‘ass. , N. Y. 
Lynchburg, Va. (2d.) Statea Island, ¥ ¥Y. ttle Rock, Ark. Northern Gas Lt. Co., of Concord, N. H. 
Saylesville, R. i N.¥ youth ten N. Y. New York, N. Y. Dover, Del. (2d) 
Rondout, N. Y. Clinton, Mass. (laa. Mills South Boston, Mass. Westerly, R. I. Calais, Me. 
Atlantic’ cit, N. J. Tenn "tye, N.¥ N. 4 } Willimantic, Conn. New London, ad (2d) 
Augusta, Galveston, = (3a. ) — Montclair, N. J. West Chester, N. Y. 
Waltham, ae (2) Omaha, Neb. Malden, Attleboro, Mass. Bay Shore, LE 
Mahanoy heag Fort Plain, N. Y. Staten ia. N. Y. (2d) = Cruz, Cal. Washington, D. C. 
New Castle, Brunswick, Ga. Woodstock, Ont. Erie, Pa. (2d) 








SMITH & SAYRE MFG. COMPANY, 


G. PORTER, Prest. 2 4. 3d Broadway, N, e 2 CHAS. W. ISBELL, Sec’y. 


Machinery & Anparatus for Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 














Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressute Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, etc. Purifying 
Boxes and “Standard” Scrubbers, Isbell’s Patent Self-Sealing Retort Door, 
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CANNEL. COALS. GAS ENRICHERS. 


PHREINS & CoO., 


General Sales Agents for 


The Youghiogheny River Coal Company’s 
OCEAN MINE YOUGHIOGHENY GAS COAL. 


The Coal from the Ocean Mine (recently operated by Messrs. W. L. Scott & Co., of Erie, Pa.,) is now used by 
all the leading Gas Companies in the United States from Maine to Texas, and is recognized as the only reliable 
Youghiogheny Gas Coal. (See Map on p. 87 of this Journal, Feb. 16, ’85.) 


P. © Box 2005, PERKINS & CO. 228 and 229 N Y. Produce Exchange. ""4¥35,3085"" 


BRECKENRIDGE CANNEL, 


OF BENTUCHY. 


This Colliery was re-opened in June, 1886, since which date the Cannel has been delivered to over sixty of the 
leading Gas Companies in this country and in Europe. As an enricher onz Ton of this Cannel will do the work 
of Two Tons of any other available Cannel, and is more economical than Naptha or Oil of any character. It can 
be delivered in parcels of une car load or more to any point in the United States or Canada. 

(See Amerioan Gas Licur Journat, June 16, 86, pp. 346-7.) 


® Servo”, PERKINS & CO, 228. and 229 N. Y. Produce Exchange ™avraxce” 


JELLICO GAS CANNEL, 


FROM THNN ESSHE. 


This Colliery, operated by the Standard Coal and Coke Company, of Knoxville, Tenn., is now in full operation, 
and orders can be filled without delay. -Situated directly on Railroad, shipments can be made to any point in the 
United States. The attention of Southern Gas Companies is called to the fact that this Cannel is the most 
accessible to them of any Cannel in the States. See Map in American Gas Licut Journat, Feb. 16, 1888. 


Pore” PERKINS & CO., 228 and 229 N. Y. Produce Exchange. "Sivrnance 


JAMES & WILLIAM WOOD), |The Standard 0i1 Company, 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES. 
No. 40 St. Enoch §Sq., Glasgow. No. 2 Talbot Court, London. 


ALSU MANUFAUTURERS OF 
Proprietors of the BATHVILLE COLLIERIES (which produce the 4 — ng a for 
celebrated BOGHEAD CANNEL), Shields, —s Drumpeller, and 
other Collieries. This Firm offer 


STANDARD CANNELS, 


Correspondence solicited. 
No. 43 Euclid Avenue, Cleveland, Ohio. 

Unequaled as Gas Enrichers. To Gas Companies. 
Also, WEST FAIRMONT GAS COAL, of W. Va.) 7c noi SOMES 2 neon 
Analyses, prices, and all furtber information furnished on application to | “"” “""""U. Gn'pnovine arvanares nt STREET 


Agency for U.S., Room 93, Nos. 2 & 4 Stone St, N.Y. City. : 


GAS COALS. 





JAMES D. PERKINS, F. SEAVERNS. 
































co. a GEFROR ER, 
248 N. Sth Street, Philae, Pa. 
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Newburgh Orrel Coal and Coke Co, THE 
STEAM, SMITHING, AND GAS Ct COALS, PENN GAS COAL co. 


Home Office, 33 8. Gay Street, Baltimore, Md. 


CHAS. MACKALL, Gen. Mani re 
CHAS. W, HAYS, Agent, No. 1 Broadway, N. Y. 
Shipping Wharves, Locust Point, Baltimore. 


The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


CORK, :E.. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 225. E. German 8St., “ “6 


ROUSSEL & HICKS, BANGS & HORTON, 


71 Broadway, N. Y. k AGRE. 60 Congress St., Boston. 








Call's Adistale Coxe Crasher 


SIMPLE, STRONG, AND DURABLE. 
0. M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind, 
dence Solicited. 





Corr Pp 


King’s Treatise on Coal Gas. 


The most complete work on Coal Gas ever published. 


Three Vols. Bound, $30. 


BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 
Price $12.50. 








By Grorcz Lunas. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A. Granam. 8vo., Cloth. Price $3. 


Orders for these books may be sent to this office. 
A. M. CALLENDER & CO., 
42 Pusg 81., N Y. Cery 








Coal, Carefully Screened & Prepared for Gas Purposes 








Their Property is located in the Youghiogheny Ooal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS. 
‘ From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No.1 Broadway (Room 217) New York City. 


-FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


























Points OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas. 
giving qualities, and in freedom from sulphur and other impurities. 


The American Gas Engineer 
and Superintendent's Handbook. 


By WILLIAM MOONE YW. 


Consisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 
Distribution of luminating Gas. 








' 360 Pages, Full Cilt Morroco. Price, by Mail, $3.00. — 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 
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GAS METERS. 


GAS METERS. 








INTERNATIONAL--1876--EXHIBITION. 





The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & C@., 





Twelfth and Brown Streets, Philadelphia, Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill. 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFAOTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


Signed—A. T. GOSHORN, 
Director General 


J. RB. HAWLEY, 
President 











Dry Gas Meter. 
With 39 years’ experience and the 
best facilities for manufacturing, 


is enabled to furnish reliable work 
and answer orders promptly. 


IN ALS ANI, COUPIS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


Pressure and Vacuum Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


Patent Cluster Lanterns for Street Tlluiminaition. 








SCIENTIFIC BOOKS. 








We are prepared to furnish to Gas Managers, and others interested in the topics treated of, the following 


books, at prices named : 


KING'S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $2.80. 


GAS CONSUMER'S GUIDE. $1. 

A GUIDE TO GAS LIGHTING. 40 cents. 

GAS MEASUREMENT AND GAS METER TESTING, by F. W. 
HARTLEY. $1.60 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


PRACTICAL TREATISE ON HEAT, by THomas Box. Sec- 
ond edition. $5. 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE, by Pror. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. 


THE GAS FITTER’S GUIDE, Showing the Principles and Prac- 
tice of Lighting with Coal Gas, by JOHN ELDREDGE. 40 
cents. 


The above will be forwarded by express, upon receipt of price. 





GAS WORKS, AND MANUFACTURING COAL GAS, HUGHES. 
$2.20. 


THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
BUMPHREYsS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 


HOW TO MANAGE GAS, by F. WILKINS. Paper. 20 cents. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING;-by W. Svea. $1.40. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEo. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
UES OF GAS COALS AND CANNELS, by. D. A. GRAHAM 
8yo., Cloth. $38. 


GAS COMPANIES DIRECTORY. $3. 
GAS VERSUS ELECTRIC LIGHT. 50 cents. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MoOoNEY. $3. 


DIGEST OF GAS LAW. $5. 


GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 


ILLUMINATING AND HEATING GAS, by W. Burns. $1.50, 


TESTING PIPES AND PIPE JOINTS, by M. M. PATERSON. 
80 cents. 





DESIGNING WROUGHT AND CAST IRON WORK, by H. 
ADAMS. Paper. ‘Shree parts, 60 cents each. 

NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. $). 

STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75. 


ELECTRICITy,. 

THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec- 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1 50. 

ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40¢ 

ELECTRIC TRANSMISSION OF ENERGY, by G. KNapP. $3. 

ARC AND GLOW LAMPS, by J. MAIER. Illustrated. $3. 

ELECTRICIAN’S POCKET-BOOK. by MONROE and JAMIESON. 

$2.50. 

MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 

ACCUMULATORS, by 81m D. SALOMONS. $1.20. 

DYNAMO BUILDING, by F. W. WALKER. 8&0 cents. 

ELECTRICAL TABLES AND FORMULA, by L. CLARK and 
R. SABINE. $5. 

ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G. 
FORBES. Paper. 40 cents. 

ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. Illus- 
trated. -$1. 

SUPPLY OF ELECTRICITY BY LOCAL AUTHORITIES, by 
K. HEDGES. Paper. 40 cents. 

DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi- 
TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains m securmg and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 42 Pine Street, New York. 
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GEO. J. MoG@OURKEY, Pres. WM. H. MoFADDEN, Vice-Pres, (Phila. ). WM. N. MILSTED, Gen. Supt. & Treas. (New York). WM. H. DOWN See 


AMERICAN METER COMPANY. 





WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VAOUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. ORESSON GAS REGULATORS. AMMONIA TEST METERS, 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
Manufactories: GAS STOV ES, Agoncies: 
” 177 Street, Cincinnati. 
512 W. 22d St., N. Y.} SUGG’s “STANDARD” ARGAND BURNERS, | 91 J 216 N. Wells Street, Chicago. 
. ‘A ; SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Ar ch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Measuring’? Drum, | 222 Sutter St., San Francisco, 











EAE LME é& MeceiLHENN yy, 


(Established 1848.} 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT. 


a 





We employ a special force of skilled workmen fepairing meters of all makers. 








WM. WALLACE GOODWIN, Prest. and Treas, WM. H. MERRICK, V. .-Prest. 8. L. JONES, Sec. - 8S. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York. 
76 Dearborn St., Chicago, Iil. 


WALDO BROS., Agents, 88 Water St., Boston. 
MANUFACTURERS OF THE “SUN DIAL” GAS STOVES, FOR COOKING AND HEATING PURPOSES. 


Dry and Wet GAS METERS, Station Meters (Square, Oylindrica. or in Staves) Glazed Meters, King’s and 8S pl peg Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure G of all kinds, Pressure Registers, ure and Vacuum Re 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus — 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Brav’s Patent Gas Burners and Lanterns. 


Special attention to repairs of Meters, and. all apparatus connected with the business. bs He By! ane one ane, Tr, New York. 
All work guaranteed first class in every particular, and orders filled promptly. or ee 








D. MCDONALD & CO., 
GAS METER MANU FACTURERS. 


(Hstablished 1854.) . 
51 Lancaster St., Albany, N.Y. 34 & 36 West Monroe St., Chicago, Ill. 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC. 
Algo STAR GAS sTOVES, RANGES, aud HEATING STOVES. 





We use only the very best materials, and employ the-most skilled labor, and by our long experience (32 years) and personal supervision of every detail, we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the State Inspector's 
Bapeg, and will be fully warranted by us. Our Annual and Calendar will be sent to Gas Companies upon application, 
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GAS ENGINES. 


GAS ENGINES. 


GAS ENGINES. 





Gas into Eleetrieity 





BY THE 





OTTO GAS ENGINES. 





Gas Companies are given by the Otto Gas Engine superior means 
for Production of Power and Electric Light. 





In Theory the Otto Gas Engine realizes 18 per cent. actual work out of number of heat units in fuel 


consumed, while the ordinary steam plants reach but 12 per cent. 
and cents between gas and steam power stands as follows (the figure: >< 


50-H.P. STEAM ENGINE AND BOILER, Running a Plant of 
Fifty 2000-C.P. Arc Lamps {2 Hours. 


4,500 Ibs. Indiana nut and slack, at $1.30 per ton. 
Engineer, one night, at $50 per month 

Trimmer, one day, at $40 per month 

Superintendent or Electrician, one day, at $50 per month 
Waste, etc., one day, at $20 per year 

Water rent, one day, at $40 per year 

Wheeling coal and removing ashes, at $4 per week 

100 pairs carbons, at $18.50 per 1000 

One pint cylinder 0:1, at 60 cents per gallon 

One quart engine and dynamo oil, at 50 cents per gallon 





In Practice a comparison of cost in dollars 
low being taken from actual experience) : 


50-H.P. OTTO CAS ENCINE, Running a Piant of Fifty 2000 
C.P. Arc Lamps {2 Hours. 


9,200 cu. ft. gas, at 42 cts. per M. (for cost of gas see items below).. 
Engineer not necded; engine is in care of Electrician or Supt. 
Trimmer, one day, at. $40 per month 

Superintendent or electrician, one day, at $50 per month 

Waste, etc., one day, .at $20 per year 

Water rent dispensed with (cooling water used over and over) 
Handling of coal included in cost of gas 

100 pairs carbons, at $18.50 per 1,000 

One pint cylinder oil, at 60 cents per gallon 

One quart engine and dynamo oil, at 50 cents per gallon... 


$3 86 


Expenses of depreciation, repairs, and interest omitted, being considered the same in both cases—though depreciation and repairs are much higher 








with steam on account of boiler and its appurtenances. Cost of gas in the holder we estimate for most of the Middle and Western States as follows : 
Coal, 30 cts.; labor, 20 cts.; purification, 2 cts.; total, 52 cts. ‘Less coke, 7 cts., and tar, 3 cts.; leaving net cost of gas 42 cts. The items of Superinten- 
dence and repairs, being paid for by the gas sold to consumers, need nct be charged on extra output for gas engine consumption. Where the cost of gas 
is higher than here figured, coal for steam use will be found proportionally higher, and final figures of comparison show same amount of saving. 


Excess in Cost of Steam over Gas Power is thus $1.43, or nearly 16 per cent, 


Coal for getting up steam and banking fires is not incladed i in above figures; and should be added, thus increasing rate of economy of gas power 
beyond that shown by our figures. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Power the Leading Power of To Day, 
AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 


“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
130 ee Street, Chicago. 33d and Walnut Sts., Philadelphia. 


NEW YORK AGENCY, 18 VESEY STREET. 








